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PREFACE

,This bicument represents a portion of the Exploratory Development
pram of the Advanced Systems Division of the Air Forde Human Resources'
Laboratory. It corit)ains materfals,submitted by URS/Matrix Research Company,
Falls Church, Virginia .22042 under contracts F33615 -69C -1232 and
F33615-70C-1695. Dr Edgar L. Shriver was ehb Princip0 Investigator.

This document isPart II of the second volume (AFIIR-TR-74-57(It) of
a four volume report to'be published concerning the evaluation of maintenance

Ap., performance. The other documents are entitled:

1. Evaluatin; Maintenance Performance: An Analysis. AFHRL-TR-74-57(I).
In press. .

I.' '.

2. Evaluating Maintenance Performance: The Development and Tryout of °' .

,Criterion Referenced Job Task Performance Tests for Electronic Maintenance. #

AFHRL-TR-741-57,(I1) Part I. In pxess.

3. Evalusting,Maintenance Performance: The Development of $yhtiolic

Substitutes for'Criterion Referenced.Job Task PerformantotTests for Electronic
Maintenance. AFHRL-TR=74-57(IIII: In press.

. .
4. Evaluating Maintenance Performancei. 'A Video Approach to Symbolic

Testing of Electronic Maintenance Tasks. AFHRL-TR-74-57(IV). In press.

, The preparation of al these documents has been documented under task area
and work unit 171010, Evaluating the Performance of Air Force Operators And
Technician; of Project 1710, Training for Advanced Air Force Systems.
Identification Of thisdocument by work units included work units 1710-10-03,
1710-04-16, and 1710- 10 -06. `"Dr John P. Foley was Task Scientist;
Drt-Tohn P. Foley and Mr John K. Klesdh of the Advanced System ' Division
shared the contract mcnitorship. Di Ross L. Morgan was the Project Scientist.
0 .>
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I

TEST ADMINISTRATOR INSTRUCTIONS

A. GENERAL INSTRUCTIONS

1. Introduction

The AN/APN-147-AN/ASN-35 test package contains a. comprehensive
series of tests developed' to measure job performance of the elec-

t4.

tronic technician. These tests encompass all phases of day-to-day
preventive and corrective maintenance that technicians are respon-
s ible for in their respective repair activities'.

6

2. Test Administration Support Criteria

For effective test administration, it is important that ordinary
support materials, such as hand tools, test equipment, etc. , are

readily available for the techniCian. Adequacy in number and ser-:
viceability is of prime importance. Sufficient time should be
allotted by the_Test Administrator prior to the test schedule to
check prime equipment, test equ?plaent and other required support
items for reliability.

Test Administration locations will be at job sites at various
6 in tallations. Each installation will vary in number of personnel

to e tested; types Of maintenance available; and in nifacilities

available. All of these factors have to be considered b\rfore
testing can be organized.

Test Administrators should allow sufficient time at A.ch new
AdminiStrative Center for familiarization a9d test support prepare- .

tion.

3. Safety
f

Test Administrators *must observe thetechnician to insure that
'safe maintenAncel)ractices are adhered .to at all times. GROUND

. .SAItTYconsiderations take precedence over all others'.

4. Recominended Technician - Test Administrator Ratio'

The number of technicians that can be tested at once will
depend on three conditions:

a. amount of test support equipment 'available
b. number of technicians available '

4, C. experiegce of the Test Administrator 0

4

r .
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Items a and b.Are self-e lahatory.. item c mean
Test Administrator gains ome experience giving
see way§-=c5f giving several technicians,,. the same
also ways of adranisfering several. differ,nttes

5. Test Security
.*

A number of features have been "built -in" to theSe tests 'to
reduce the possibility of test compromise. For e)ei:iipler different
forms of the same test are provided that may appear'tfie same, but.
require a different answer. However, enforcement of test security
is the responsibility of the Test Adnrtnistrator and common pre-
cautions should be exercised:

s that, as the
the test, he will'
test at once and
ts

.
simultaneously.

.

J

a., Prohpit collaboration between technicians during testing.
b. Prov-O.de sufficient space between test tations 'for uninhi-

bited individual work.
c:. Do not permit technicians not, actually engaged'in testing
4. in the test statieti area.
d. Insore that test instructions and, a4 support items are
.4.. accounted for`Athe conclusion of each,test-r. -

e. Dornot leave Test "Administrator's Manual unattended:

4

6. Organization of Test AdRinistration Materials
a

Section A of this Manual provides general-Information on the
AN/APN-147 radar and:AN/ASN-35 computer. It describes the equip-
ment, the bench set-up for checking it out, and'the procedures, for
conducting operational checks.

The detailed instructions for administering each individual '
test are contained in section B.I:.This includes: test equipment
reluired; test setrup procedures; technician evaluation standards;
answer keys:. and ways to recover, from likely test situations..

Bound separately in the accompanying lmat a are the Technicians'it
. .

Test Instructions. This contains the ./supply' Of form'k, instructions,
and answer sheets that the technician will receive. It is impor-
tant, iowever', that the technician neverThe giVen,thiS 'whole set of

.instructions. The Test Administrator is to maihtain control of
these instructions as well as his own. -Stith materials as the 47A;

technician beihg tested needs are to ye removed And provided to him,
individually. 1 . .

O

r
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The Technician'.s Test Instruction Manual contains:

a. a general background description of the tests,
b. a bac,kground' data sheet for the techniCian to -complete
c. individual test instructions
d. alternate forrns.of tests
e. evaluation forms for each test'es t

4 t
The Test Administrator must select all the relevant materials

from the manual, give them to the technician and insure that he
. gets all the materials back at the conclusion'of each tests

Figure 1 gives an overview of the events that are to occur.in test
administration'. (Note: Each technician tested Will complete a
background date sheet only once.) .

7. Evaluation Procedures
t

I.
4Test.'restlts are obtained in two ways in these tests -- the

Test Administrator evaluates the technician's performance, and/or.
*,, - the technician records, his findings. Answer Sheets are provided

when the technician must record his findings. 'Eerformance Evaluatioq
":-.Sheets are, prov&ded when-the Test Administrator' is to evalukte

performanee. Supplies of both these, forts, as requirTd by each
test, are provided in the Technician's Test Instruction Manual

'Test Administration

The PT series of tests (Peripheral Tests) can be set up in a
'separate area from the actual work location where the. other tests
will be administered.- This area, however, should be relatively
close and easily reached.' The tests' in the PT series can then be',
set up in a "country fair" fashion and techniCians rotated through
them as they come from or go to the other test area (actual work
location).

4.
Alf, of the other teet4series will he administered' to techni-

.--oians at their normal work stations. -Thin is to 'insure that thd
tschniaan has available his normal supply pi equipment, tools ,
references, etc. Under good conditions, wh'bre each technician
has a s &t of -prime equipment, he should be liven the test series
in the following order:. GE, CO, SE; RR, AD, AL, TS, with the PT.
series taken as convenient. When there.'is a shortage, of equip-
ment, it will be necessary to utilize the .available equipment as

. availability dictates. For example, if there was _only (One avail-
.able .prime equipinent test set, then only one series could be run

at a/time and, test scheduling would have to be- set up accordingly.
Zn thiS case, test security has to. be carefullY:attended to, since
there is a greater posSibility of exchange of information among
technicians. ,Greater use of the. alternate test forms would be'
required than.under conditions of simultaneous testing.

1I' 10 ,
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9. Test Re' oVery Guides. 01

N

. -

It is pt Obable that situations will 'arise where' technician's
will unintentionally gross.ly mis'align the prime equipment,. A .
variety of guides are included-to serve as'short-cuts for the
Test Administrator to return the equipments an operational- :-
status. While,:it>is important to get the 'equipment runctigning
at the best le-vel possible, i.twas'not feasible to gear the crea--
tion of these guides cowards absolute peak performance. Such
items as the.trimpot settings and the template for coils, as they

appear

li,e

1.}1 the guides; aie relative to the different equipment - .

systems beineused. Thus, it is anticipated that although the
guides will not, enable the Test Administrator io "perfes,tly" align
the equipment, they will enable him to render the equipment,
11 operational." ..,

t.
*

t. .

31.

t .

A.

6

r

12.

t.
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PART 1 = SOLDERING.

\

1.

-

Lugs and wires must.be.clean and free of wax, frayed

insulation, and other foreign stibe'pances before they are

soldered°.

2. Use Oily enough solder

necessary to
."

.with

41-

,

ro

4

to thoroughly wet the connection:

filirhe entire hole in a terminal.'
.

ep: the solAering iron tip clean by wiping it

o time' withca 'damp sponge or cloth.

'r.. 'i

-

from time

o
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B. RADAR SET - CONTROL

-S.

0

1. POWER (S7501) 3-position toggle' switch (1)

5

,OFF: Tarte equipment cdiPlet!ly off.

SLEW: TUrnson- all power- except high voltage;

used to ,aquipmen warmup and carrying out pre-

'flight. us. vetations
.

ON Places eqUipient into full 'operation.

2. G/C07502) 3;position spring return (2)

INCA: Manually slews groundspeed \circuitry and indicator

to higher valueS .
\

DECR: Manually slews groundspeed circuitry and indicator to,

lower values . Control Posi tion: C4f -w

% . . .....

\ . ..

,,,

3. TR.-(S750.k?: 3-position spring returni (3)

LEFT: Manually -slews drift angles left,, . ,
...

.

RIGHT: ---}ienually slews drifr-iiiigle tight: ',.:-.. - -.-

\ ... --.. 5- .

,-;-?;-, , --
_

.

'-:., . 'Central'Position: .Off',..e
--4.

'-'''''''

1
.

..., -

, : ..,..:.

1 4. Ter:rain -.6.7504 3-positio4,10igie :ai,rith : -(4),

. ',-;r:Fx-.;-:;,,_

LAND: Land_ mOdeof operat0)4-4:45.ie... .

, - : - -';'--27", 4
v

LO SEA:- Selects water biaegOt. continuous 4-4)eati Janus
--2,-

operation --over.water: - "ia
Permits smooth Sea, apetati'firwheri LO -SEA

4-bemp Janus operation *tot: thircIde;auffiaient return.
4 .r

;

Melia4y warning light (1:756' L=110 .(5).

When lit, indicates ,a4Uipimiit :is. operating: in memory mode.-

'PRESS NO TEST. ItEWitidn-

'When :depresiid, checicii operation, of memory lig4t:
f.

*
sr-

..
'VI

;. "*.13,

;

c):

N.'
: -
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Y.

C.
,

DRIFT ANGLE 'INDICATOR,

1. PUSli PRE TAKE OFF (S7801)

/

Pushbutton (l
etee

When-momentarily depressed', provides preset selection'

of drift angle and,groundspeed-

2. Memory flag' Printed card (2)

No Indication: Equipment is operating in Janus,mode.

OFF: Equipment operating in memory mode'.
6

Alternately OFF and No Indication: Equipment isoperating

in smooth sea mode.

3. DkFT ANGLE o
Pointer (3)

Indicated drift angle.

4. GROUNDSPEED

.5.`

Indicat6A groundspeed in knots.

7

Counter (4)

Memory warning light (DS7801) LaMp (5),
'11

When lit, indicates:equipment is

PRESS-40.-TEST'-

. 1 When deliressedhecks' operation

4

operating in' Memory, mode.

*P4shblitton.,

of"Memory light.

r,

r C
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PART III RADAR SET SPICIALTEST EQUIPMENT

A. DOPPLER SIMULATOR CMA-'544A /T(H) : *

t . .
. . .

X.: The Doppler Simulator a portable tesi'qei used 'to check
.

the'radarvet overall performance. (4),

2. The test set cOnsists'of4
P

a. the e-f coupling unit, which contains the antenna ,o
e

and microwave modulator;

the oscillator control unit, which ,generates thd

Doppler spectra'and is fitted with the drift and

groundspeed switches.

3. It teasuree:.

a. Overall sensitivity

.b. groundspeed acquisition

c. groundspeed calibration

d. response to drift error.

t

4

,
9

0

e "r'

4

C
45

4,

a

o

-4.

00
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ce.
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a

A
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,

e.





11,

B. DOPPLER TEST HARNESS.CMA-543/T(H)
e.

1. The Doppler Test Harness provides all the interconnections

necessary to couple the various components of the radar

set together.

2. The switching facilities of the test harness provide for

the selection of various test conditions and signals.

3. All the radar circuit functions are brought out.to,test

points.

12

24

^off

0

,0

s"





,

, C. DOPPLER GENgRATOR CMA-546A/T(g)

r.

The Doppler-Generator (1)}l4s a signal generator that

produceseDoppler spectra in the audio range. Theoutput of

the test set is used to check the perfo"rmance of the

Frequency Tracker.

D. DOPPLER SPECTRUM ANALYZER CMA-545/T(H) '1

ThA Spectrum Analyzer (2) is used to calibrate the

Doppler Generator.

614

4

4

4 '1

7

.14
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DOPPLER' GENERATOR CMA-546V T (H).-

DOPPL k=th'ECTRUM.ANAYZER CMA--545/T(H)

re .

15

&

= tr:,



A

ti

Step 1.

r

a

PART IV - RADAR'SET BENCH TEST SET; -UP

Install r-f coupling unit (1) of Doppler Simulator

CMA-75470t(H)- and Antenna (2) in Doppler Antenna

---,Support CMA-547/T(H) (3).

N.,

a

It
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ikitep 2.
,

Connect 115 volts 400 Hz and 28 moltsdt4o,J103 (1)

of Doppler Test Harness.

Step 3.

Step 4.

,;:

. , 1 A ca - \_._,

i ?-=N,

ti

Turx8 VDC power sour-6e switch y ON.

. -Thrn Meter switch (2) to + 28 V1

c. If. polarity is.,correa, meter need'e (3) will
3 ,

w . :' .

sWineClOckwise. 'f .

d. Turn..the 28 VDC $ower.source-switch to OFF.

Connect'ahtenna:cable14) of ,Doppler Test Harness to
4

P7611(5) of Ahtenna.

-a
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Step 6.

;4,

.-^33..

n.

a

the Radar Set-Control (1) in Doppler Test Harness.
, .

Remove dust, cover of Receiver-Transmitter (2). Unsnap

six dzus fasteners (3). (Three on each side.) Lift

cover.
3 0

1 1

., I
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..*Step 7.

With two I-F coaxial cable assemblies, connect:

. -

'"

`.

:

ti

J-7612 (1) on Antenna to J-6618 (2 on Receiver

J-7613 (3) on Antenna to J-6699 (4) on Receiver

J.

22.

r

t .
4
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Step 8

Step

Disable interlock switch S6601 (1)
"'

4.

By means.of r-f cable assembly. and r-f adapter,(i)

conne:ct MT7601 (3)of antenna to waveguide (4) at r r,

of Receiver-Transmitter.

0





Li +eV

Step 10.

Connect Receiver-Transmitter Cable (1) of Doppler

IN Test Harness to P6601 (2) of Receiver7Transmitter.,

.Ts

0

i

a
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Step 11.

Remove dus*cover (,1) of Frequency Tracker. Unsnap -two

dzus fasteners (2). 'Slide cover off.

Step 12.

Disable interlock switch S-7301 (3),

40
28
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REMOVE FOR' ACCESS TO
TEST PANEL AND FUSES

CINIIMAPM147 (V)
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t
Step 13.

r.

6?

414

S J

Connect top, frequency tracker cable (1) of Doppler
Test Harness to P-7309 (2) of Frequency Tracker bottom

frequency trackeAwable (3) of Doppler Test Harn,
to F-7310 (4) of Frequency Tracker.
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'k.''-
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--z.:

0

39
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Ste,15.

. Lt.

--
- With the electronics4: tg,-airCral t . cable asses ly.,, --connect-

-* the Doppler Simulator. to DOpPleil est_Harness ,(2) .

.:.., 4,-0,..-- -

7:.
16.

- ;...
/..7 7.

.1-

'
With the electronics -to- antenna cable assembly, connect

the Doppler Simulator r-f coupling unit jack (3) to the --

Doppler Simulator._

14

-/:*

Doppler Simkaator .jack (4) It necessary, use extension

cable between r-f coupling ar

.

- et>
t

,S"

0

.
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Step I..

PART V RADAR SET CHECKOUT

On the Radar Set' Control (located in the Doppler Tgst..

Harness);

a. Set POWER switch (1) to OFF.

b. Set the terrain switch (2) to LAND.

t's

' 0

4

48

36
,

..

S



r.

1

OP.

N 0 T E

,Unless otherwise indicated maintain the

driftangle.at zero degree's by operatin

the DR switch when required throughout

these tests.

(1) (2)

estourr WOW
Mane 011als POPOOc es . Inee

VT et MCA M00 4a ftWieleff
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Step
;;.

On the Test Hatness;

a. Set 115V CPS switch (1) to ON. 7

b. Set 28 VDC sviitch,(2) to ON.

c. Set SMOOTH SEA switch (3)' to -914'.

d.d, Set SYNCHRO SELECTOR (4) to OFF.'

e. Set SIGNAL SELECTOR (5)'to OFF.

f. ' Set TEST 'switch (6) to OFF.

.

tJ

.

° 38

e,n.
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N OTATION

PINE ZERO

ROUGH ZERO

SYNC100
TRACK ZERO

W74.66
INDICATOR

; ANTENNAC
INDKAT011

o mom

INT

33

280

67

us

ONOUINISPEED
1000 KT S

ZERO
cI

147

260

.333

417

O 00

REFERENCE SYNCHRO

LEFT
DR.

MCP RIGHT
DOPPLER

i 400 CPS

.211V

500V

ISEIV

LAND .425V

T OFF

10 NI
SEA

METER

EicT.ORIF 7 MEMORY

6
INDICATOR MEMORY

EXT.O/S MEMORY

CALMRATE.,

REFERENCE SINCINIO

AOC

NOISE RATIOS

NOISE RAT* A

AOC A

IF OUTPUT

IF OUTPUT A

biliVe41?..*1
2 4 .4 12 16 14 10 20 22 24 26 26 30 32

lew OFF

35 37 3in 42 45 4749 51.531

IFIP1111 1_
34 56 m40,12'46444 ?652 34'1

OFF.,

SYNCNAO ZERO

DtS

POT 10:0K TS

06F1

FREQUENCY

1.10779

`TEST 636 St t.LC IOR

act el 67 69 n 73 75 71 79 01 63 6 0 HI + 9193 97 SO

15
r - e f 4* of iF 4-r44 -a.1viwirma- 7Ou74767!002il4a40%'92949690

(6)

0

SIN
Ea

. LT011

(5)



t

Step .3

O

b

1

On the Radar Set Control;

a. Set the POWER switch (2):1to SLEW.

b. Operate the G/S switch (2) until the Indicator.

reads 200 knots (3d.
c. Operate the DR switch (4) until the Indicator

ieads zero degrees (5).
-

d. Set the POWER switch' (1) to ON.-

e. Memory light goes on.

).

to

40
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Step 4.

On the Doppler Simulator;

a. Set oscillator control unit PO

to ON.

b. Set the GROUNDSPEED SELECTOR (2) to 200 knots.

C.
\

Press tuning control (3) on r-f coupling unit

and tune unit,for maximum deflection on meter (4).

d. The radar set should lock on WitWin 10 seconds

after the r-f coupling unit is peaked. -Allis is

indicated by the memory warning light (5)

(located on the indicator) going out.

1 t

;

42
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e

/

Step 5..

On Radar Set Control, set POWER switch (1) to SLEW:

Step. 6.-

Operate G /S, switch (2) on Radar Set Control to display

s_ groundspeed value on Indicator of within, 10% of 240 knots.

40-

Step- 7,

Step 8.

5

/
.Advance GROUNDSPEED SELECTOR (3) on Doppler Simblator / . ,%--

to 240 knots and .allow radar to lock on. Time fequired/, i --/
. \., zi ..-

for system "lock on" after advandihg grounddpeed from /

200 to 240 knots must not exceed 20' seconds. 4

Repeat 'for each value

Doppler Simulator.

of simulated groun crspeed on-

.

./.04'

- 4
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1 1. 'After the memory) warning' light goes out operate the -,st:i : ...---.._:.

.21 itsiitulator'EDRIFT sw-itaii7.0.): to the. RIGHT. Time required
r e t # ....,

I '..,foi; the aiitenna to swing through a 10 degree drift: ./ :

/ /:;inferval 42).must not exceed 20 seconds.
e! ..1 -:,

-.
)

k: A ifil ! R4eat this test with the DRIFT switch set' to the LEFT.
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PART VI.- COMPUTER SET AN/ASN-35

A. -EQUIPMENT DESCRIPTION

szix-ts

The basic components of the Computer Set AN/ASN-35'ar*)

1%
t.
4 (1) Computer CP-622/ASg-35 ' ;.0

:
.

0 (2) Control7Indicator C-3748A/ASN=35
4

f!:
. ,,.

(3) Air Navigation Multiple Iridicator ID-938A/ASN-35:.
.

.

(4). Control Indicator, Auxiliary Cross TrackC-37441i/A8N-35.

;k

c
a

A

z
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B. CONTROLSPAND INDICATORS

4
1. DESIRED TRACK ANGLE (STAGE I and STAGE II)

4-digit manually operAed"dounter; (1) Provided a digital

readout -of desired track angle'in degrees.and tenths of a degree.

2. DESIRED TRACK ANGLE (STAGE I and STAGE II).
-1+1

lanually preseCcontrol. (2) `Used tp setdesired track angle.°

3. STANCE TO GO .(STAGE.I._and STAGE II),

3-digit electromagnet - operated counter. (3)
1

Provides a digital readout of distance'to go in. nautical mileb.

4. DISTANCE TO GO (STAGE I and STAGE IT).

Manually-preset control. (4) Used,to set distance to go.

5. DISTANCE CROSS,TRACK. -Electromagnetoperated counter

banks of three digits .and a directional flag. '(5)

Provides a digital readout ofdistance cross track in

nautical miles.

6. DISTAN4 CROSS TRACK.
0

MZI-fialy preset control. (6) Used to set distance
.

cross.track.
.

7. AUTO-MAN-OFF (SW5401). Three-yosition.switch. (7)
,

OFFf.----Power-off position'
-.

1

14AN: Provides for manual-stage switchingAin conjunction with

ACTIV6OFF switch. . A )?; t

... 1

AfT01:,
4
Provides aromatic stage.switphing/When DISTANCE TO GO

indieajOi-reads2Tio-miles.
...,

8.. ACTIVE -OFF (SW5402) Two position switch. (8) Selects:and.

--.incite:cites active-stage: '., .
,,-

OFF indicator (03401) Lariii(9) Warning light; when' lit,
_

. . ,

,

indicates equipment failurL
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B. CONTRoLS,,AND INDICATORS (Con't

A. MODE (SW4401) Single-pOle 3-position sw tch. (1)

AUXILIARY OFF: The unit is ihactiVa.

AUXILIARY STAGE I: The unit 'counts distahte to right

or left of the desired track when STAGE I .00f the, control -

indicator is active. However, the cross track counter

of the control-indicator does not count. When STAGE II

of the control-ihdicator is active, the auxiliary cross

track-control indicator is not active.
4,44

AUXILIARY ACTIVE: The unit is actives regardless of

4

c.

which stage of the control-indicator is

2. DISTANCE CROSS TRACK. Electromagnet operated:counter

with two'hanks of 3 digits and adirectional flag.

Provides a digital readout of crosstrack distance u

to 99.9 nautical miles.

*3. DISTANCE CROSS TRACK. Manual preset control. (3Y-

4.

Used:to'set cross track distance.,

. -

-
DISTANCE SCALE (SW4402), Single-pole - position_ switch., (4)

NAV: Cross track readingdisplayedAm miles and tenths.

DROP:, Cross track. reading in miles, tenths andhundredths.

0

0: ,7
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B. CONTROLS AND INDICATORS (Con't)

>\

F. Track error 'angle pointer. Pointer driven by a synchro. (1)

a. Indicates,track error angle against a scale calibrated

in degrees.

b. Indicates aircraft track relative to desired track,

by position of model aircraft relative to vertical

bar.(2)

2. Desired track and distance,gross'track indicator.

!Vertical bar driven by meter movement. (2)

"Indicates cross track distance,(left or right) from

center,1 .measured against horizontal row of dots.
A

.0eis

4
3. DIS.NANCE TO 00: 3-digit counter' driven by motor. 'OD

Indicates distance to go in nautical miles -up to a '1°

maximum of 999 miles,_or 99.9 miles if the auxiliary

crosd track control-indicator is 'in the DROP position,:

. ON-OFF Flag. Relay activated shutter. (4)

Indicates.power failure,when in the OFF position.

5. Alert Lamp (DSO') Lamp (5)

Lamp lights when distance to go reaches 10 miles,, Lamp

incorporates prebs-to-test ancrfdimming facilities.

s

-66

54
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. ,SPECIAL TEST EQUIPMENT - COMPUTER TEST HARNESS CMA-549/T(H)

The Computer Test Harness. provides facilitied for bench

testing of, the computer set. The Computer Test Harnesg

duplicated the aircraft'wiring for interconnection of all

components of.the computer set. It:conSists of;

(1) Carrying Case

(2) Computer Test Harness

(3) Extension Cable (37-pii)

`(4) Extension Cable (50-pin)

(5) Resolver Balancing Jig

(6) Terminal Board Patch Cable

(7) Heading Track Simulator

(8) Printed-Circuit Board Extension

(9) Tool Asdembly

ti

.r

-r

O

s

N

a

' b
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PART VII- COMPUTER BENCH TEST SET-UP

Step 1.

.1

There are nine cables connected to the bottom of the panel

of the .test harness. Thes) cables are identified on the

rear panel, from left to right, as follows:

(1) DOPPLER

(2) - INDICATOR

(3) CONTROLLER.TOP

(4 CONTROLLER BOTTOM ,

(5) COMPUTER BOTTOM

(6) COMPUTER TOP . .

(7) AUXILIARY' CROSS TRACK

(8) POWER PATCH

(9) POWER

s

I

S

4

I
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Step 3._

The first (DOPPLER) and eighth (POWER PATCH) Cables are not

used in the bench test setuj. The remaining seven cables are

used:

Connect INDICATOR cable (1) of Computer Test Harness to

plug P5501 (2) of air navigation multiple indicaf-

Connect CONTROLLER TOP cable (3), to plug P54'02 (4)

q,f control-indicator.

*Connect CONTROLLER. I-BOTTOM _cable:-(5),to- plug 15401 (6)

of control- indicator.

.. . . -
.

.
_

Connect bouble:connector:bECOMP'UTER HOTTdMland-COPUTER TOP
- --.--

.
,

cables to piuii-PIO1 and P102. --
4

-.f
Connect AUXILLKRY CROSS TRACK cabl:e-_(11) to-plug

P4401 of auxiliary crosa track control-indicator (12).
-04k

Connect POWER cable ('13) to powerpane/-providing'115.

volts, ,ac, 400 -cpt.; 95- valt.--amperes&and 28' volts dc,

60 watts' to the test' iainess Ad-computer-set. Connect .

green and white wires to 1:15;VAG and rea' Ind-black wires--
-AN

to 28 VDG ce. (BleCk wire connected to _ground).
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Step

A

4

.. -

On the Computer Test Harness panel are six-rows (marked A, B,

C,. D, E, and' F) of 19 terminals per_ row (marked 1 to 19)

which are-Used as test points. For the incoming power to be

diStributed:as required, short qie following test terminals,

using the five patch cables provided.;

D-15 to

D-16 to E -6

B-5 to B-15 '

E -11 to E -16

B-4 to

:4





Step 4.

.Turn 115 VAC -power switch'M to ON. :Pilot,light(2)

indicates presence of power. Turn 28 VDC power switch (3)

to ON. Pilot light (4) indicates presenceof power.

ft*

>147-

66
C>,

f.,:

0'; ;

-1





0

Step 5.

Set the HEADING TRACK SIMULATOR switch (1) to INT.

Step 6.

Position the DRIFT ANGLE switch (2) to OUT. ,

Step 7.

Position the 26 VAC, EXC switch (3) to

Step 8. *1

Positinsthe terrain switch (4) to.the LAND, SEA, or SS

position as required.

Step 9.

Connect the Audio Oscillator output (5) to test points

A-13 (6), A -14 -(7) on the test harness.

Step 10

Set the Audio Oscillator to 10 khz ckth an output of 5 volts

rms as illustrated.

a. _RANGE to X100

'b. FREQUENCY DIAL to 100'

c. ATTENUATOR iol

d. METER set to read 5 by adjusting VOLTA( TTENUATOR

OUTPUT LEVEL control.
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70

.

Step +1.

C

Comiect the Frequency Meter Si nal Input (il to the Audio

Oscillator output c(2) and to t st point 2(13) on the

Computer..

I

11.

.<

9

70
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WART VIII - COMPUTER, SFr CHECKOUT

Step 1.

Set.Reading Track Simulator to 000.0 degrees. Eisure that

b(o
Audio Oscillator is gff. On'61e Adxiliary cross 'Track Control-

. J.
"Indleatbr, set' controls as Fpllows:

a.'.DISTANCE CROSS.!_TRACK_ter.00-0_miles: 0

.

b. DISTANCE SCALEAwitc116to NAV.

c. MODE,switch to AIOULTARY OFF.

- A ,

.; On the Control-Indicato, set-76Ontiols, as follOws:

a. DESIRED TRACK ANGLE,00.0..degrees.-

*I ,
b. DISTANCE CRQSS TRACK to 100.0 miles.;

c. -AUTO - MAN -OFF F to MAN. '

Obse

shoul

* , a.

ye warning light iii conrol-Inctr.8aipr: Warning. light--
. ..

13

411..

t!.

e

-

r

..

t
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160

0

o e

tit .





-:

Stems -2%.

O

.0

Set Audio Oscillatof to' lt-,,khz at 7 volts.. .- Obserive D '
.. .,.

DISTANCE TO GO counter 1.04Ontrol indicator. Warning light
- ---,

goes out and DISTANCE TO100: count incre'a'ses ,
N., 7,1 ':;::.:,

Sfep 3.

.
( Set DESIRED TRACK;ANGLEAo

.
180 .0 degrees, ObpervADISTANCE :TO'

../.,...

. .t. . A

GO counter An control' indicator. ;DISTANCE -TO ,C.0 count. d
9 -increases.

X.

Step 4.
Observe DISTANCE TO GO. eounter on six?'usvigStiori

indicdtbr: DISTANCE TO GO -count decieaffes

. ,

--!Check that track 'error: angle on air navigation multi
_indicator reads zero degrees.

1 n.

r.

r a

P

.
17,7':,yE DESIRE--TRACK ANGLE degrees .1 "Check that

,-"t--"-tDISTANCE CROSS TRtiC1( ,counter of icontrol-icKticatdr
.

"=4-141-4.41:1;e6"to-,- the right);

of" . 71 "

se:6;060 witch: auxiliar ross track contitz1-7indi af9t
. observe tluitt` DISTANCE CR0

.
ACTIVE posit

TRACK '64Unter.pn -atixilisrirr..cross track contro14.ndie6e,or

co unt s
,

d '

",. ,
;Yr-...

' 4
4:4

. 6
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.3

Ste 8. IP

Obseive,hatdesited track vertical .bar on Air Navigation

Multiple- Indicator moves to left.

controls as follows:

a. AUTO-MAN-OFF switch to AUTO.

DISTANCE TO GO (STAGE I) counter to 10 miles
;

"-DISTANCE TO GO (STAGE II) counter to 10 miles

Obs'eive.cdhtrol indicator. °Check that when DISTANCE TO GO

(STAGIJ tounter,readies 0 miles STAGE II counter begins to

Operate. - t.
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SECTION B

TEST ADMINISTRANOR,INSTRUCTIONS



I TEST ADMINISTRATOR INSTRUCTIONS

PT-1, Circuit Board Soldering
.i.

TIME ALLOTTED4.

30 minutes

SUPPORT MATERIALS RE9UIRED

<

a..Plug7in assembly. .board-,,(1), 3318-482

b. Forty watt (±5) soldering iron (2) :

c. 60/40osin-core-solder (3) t

d. Heat sinks,,(4)

;..

-s

e. Diagonal pliers (5)

f. Needid-nosa pliers (6)

g. Solid color resistors.(7)

h.Rollof'thin'gauge. stranded wire (8)

i. Grease pencil,,or felt pen (9)





PRE-TEST S T-UP

*a. Set up ch test station with a plqg-in as bly boar

);

and two.soridcolo'r resisters.

b.
(
On each assembly board, mark tw resistors for replacement.

Use a grease pencil or felt pen. See4opPositepage.

TEST-ADMINISTRATION-PROGEDURES'

a. ,Have the technician readjlis instructions for Test

PT--1 and enter hM test idntification number on his

P'erfo1-rmance Evalucion ;Sheet.'

1 \

..f
\

1

b., Notelhe time and instruct the trthul.ctau to bebti r-thetest.'

.

.. . ,

1
_A

PERFORMANCE1EVALUATION PROCEDURES'
q i

..i
4 - .

a; When the technician has completed, the replacement, insect

his woCk.
T 1

I

O



PT-1
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a. 14,
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PT-1

h. Compare thd technician s solderin
0

on the opposite.Page.
, ,

c Both leads of a

rho resistor

with the stand

iven resistor must.,

to\be acceptable.

Fva4luate the-solderd n each resistor and enter'tle

rd shown

properly so dered

results ,;:n the-techniciin's Performance Evaluation heet.
o

Make :sun_ that the teichniciaWs identification, number/is

on. the Performange Evalluaeion Sheet.
?

f

-; 0300# ,

,;,,-")

84

S

..

0

(
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PT -1

t0:;

0

7

S

I

tl

Aateptable
Maximum
Solder

PREFERRED
SOLDER

. Unacceptable
!.1 e.

Solder

Unacceptable
Intiulticient

A.bceptable
Minimum.
Solder

1. ;
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TEST

BEST ADMINISTRATOR INSTRUCTIONS-.111;1

. A
PT-2, Electronic- Piece/Part Removal. and 'Replacement

I
TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED-

a. Tegt soldefing box -(1) (Tutransitton Circuit)
"e.

t b. 140 watt (+ 5) soi.dering iron. (2)

c. :Neat sinks (3)

d. Diagonal pliers (4),

e. Needle -nose pLiers (5)

f. 60/40" 'rosin-core solder- (6)

g. Replcement parts kit

h. C1:-r-cti.it.:schemtic diagram

configur.4tion char

....;1'5,-,..He'at-sensitive dressing (7)`;

:- .. :.. %
. , ,,....

', ,:) I ..." ,( .;;;.....;''....1.1.-
^ ., .07, Ie., .

4:-,-,. , ., a,........"4, sr..., .../.....:._
: ...... 1/1 ;.. .....! G , -'

/ . ; / ,_,""f-rfr . 1--.1:7 .
8:0. -g

.).: i.i ,..: ....- ..... ,
,-.-...-. :-..-_.-

.';;;::::,
f= :-- :::.-1 -?' ':

a
- ,

.;

. '
a

r

111.

.

0

i;'
r %. '5 ". .1'la
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0

t

1

Ft-2

3
101. 9 -

PRE-TEST SET-UP ;!"..

a. There-are! four different versions of this test. You

have a supply of' the Instructions for each version.

Each technician is to take a different version° of the

test than the person immediately beford him.

c. Alen "S technician 'has properly' completed one version of.

the test, the circuit is in the proper configuration foi

the succeeding versidh to be administered.

d. On the opposite page is s a' pictUrel;of the circuit in its

starting configuration for Form 1 of the test.

e. Before each iadministration, check the circuit to insure'

that the parts. called out for removal by 'the instructions,,

.4"

are in the circuit
N

4
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PT--2 FORM 1

Cl
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200WVDC

I

/

I

C2

a,2
47uf

1000 WVDC
:1

R § 471:
3 lw

49, 1.1.1010M

a

'or

1.8K
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4 folk

y'9
,001uf

200 WVDC

350K 11-
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TUTRANSITRON, SCHEMATIC DIAGRAM
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PT -2

s

f. Apply .the heat-sensitive dressing to ,vny'leads that do

Seeicture on opp6site page.noth0e it c them.

:TEST ADNiMISTRATION PROCEDURES ,

a. Have the techniciallareadhis ',rAructions for, Test PT-2

and enter test identification number on PerformaAce

b

Fvalnat ion Sheet.

Hand out the T,utransAron..
/

Circuit,'the specific modificatiOn

in s truct ien = and schAnatic,*and the replacement partSkit.
, .

\ ,

voi, Ct . . .

the time And .instrucy the to tptician to' begin the,test. 1
t,

C.', Note

,

N

d /

102

e,

90

O

ti
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0

PERFORMANCE EVALUATION PROCEDURES

3

a. When the technician hhs completect the circuit modifi6ations,

examine his- work.

l'

i

b. Compare his work to his instructions and then

his Performance gvaluation Sheet as follows:
.

a .

1. Was the proper part installed? se.

compl'

1

If so, place a ,checkmark irk the box abled "Prer
. .,,

Component". .

.

- * _
..,

ki
. , ,,

2. Was thecomponSrit installed
i'

in the proper locatiOn?

LI
It so, place a-checkmark in the box labeled "Proper,

.,

. i..
0

,

t

Position".
,,.

I.

O

.3,.'Was the part installed withthe.poles iWthe,p0per

_position?

c.

4.

1 .
f . 4. i s 4

4., 'Did the at-senaitive dressing on the. leads liquify .

t

. , .. . i

e . t

-. due to todmuch hegt?
,

, ,
a

If not, place a checkmark, in the box labeled "1.1
1,

(feir heaf).

, .

I

a.

92
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./ '1'
- PT-2

5. Was, the proper
e
qu,,kntity of solder- applied?

.

.
If sb, Rlace a checkmark in' the box labeled "Solder".

POST -TEST RECOVERY 4

a. If- the technician has installed any improper ,aomponents,

or installed any in the wro4 position, have him correct
,

his error so that the circuit Ja in the proper configuration
e

for the next administration of the, test.

1.$ w

kV

°
93
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TEST

400'

TEST ADMINISTRATOR INSTRUCTIONS

GE-1, 1890M Transistor Tester

"'

TIME ALLOTTED

30. minutes

, .4

SUPPORT MAERIALSRBhVIRED

a. 1890M Transistor Tester (1)

-

b. t'istruction Manual for 1890M:

c. Transistor Reference Chart

d. Circuit Board Assembly (2)33,18 -482

0
,(foams 1, 2, & 3)

4

'Co

404'

0

.16

6

mo.
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TRANSISTOR TESTER
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GE-1,

'PRE-TEST SET-UP

.00

.1.1 1

a. Check thy' circuit boards for coding to injure that you

know whic Form of the test you 'are administering. The

boards ar4 coded on theedge with red and black strips.

as follows:

Forma - red/black/red

Form 2-- black /red /.lack

Form 3.- red /red /black

(See .Opposite page.) ,

.41

A

4
o '

t
4

b. Review your copy rof the technician's Test struttion
P

ry to familiarize yours'elf with them.

. .

TEST,ADMINISTRATION PROCEDURES
.

.

,.

4
,

.

,

a. r. Have the technician read his instructions for Test GE-1. '
-

. ,

.f.
441.

Hana out the Circuit Board, making,aThote df which,

technicians get which boards.
1

a

c. Note the time and instruct thetechnician to
0

begin the

test.,. 1

d. Mdnitor technicians performan-ce to'- insure that' they use ,

.dnly the 189OM.

.)

1.08 *

$ t.

.,
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GE-1

a . PERFORMANCE EVALUATION PROCEDURES
.4

1

fat

a. When the technician has 'arked. thelbad. -transistors,
.. ..

collect the circuit board. ., #

. ' i
lk

b. Compare the transistors the technician has marked as

.

. -

bad with those indidated as bad on the Answei Key for
. -

'

that form of the test on the opposite page.
.

-4. _.
I
.. .

c..-, Insure that the technic 44.&s identification number is on the
..-

- . . .
. 4. ,t Performante'Evaluatiork-Shand record the, 'test results.

'd. Technic Atib-t: correct- y, identay- -ha ,kad transistors
......-..-...,-..-- -,, --,,

.-2,..-i-.; ..:4 z..-..i , A ; '" =- ---;-.-1.:
.to be q.coted satisfactoi. '

- :"---.S.,.-:----:i---`-- :-
. .POST;-,TEST RECOVERY

a. Clean_ the° marks off of the tra4nsistors on the circuit

board using a small amount of .solverit on a cledn rag.

I

. -
.

7/./ // '

1.1.0 °

98 ,.

z

Rn

'5% :

.
e

Y., '4.?..=
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4: /
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TEST A&Iiiig$WOR INSTRUTIONS

./

GE-2, 'Model TV-2 Eledtton Tube Test Set
4 . ' . / ,

z .
TIME ALLOTTED

Q

" 30 niinut/es °'

,SUPP0RT ,--11ECOIRED, -
7 '1-,

4,:..5,J5.0.deV 742, Ele2ron -Tuber:Test- 'Setp)

/

and operating

.

b,.--: '1ett-itiin- tubes -64'6, OBQ7 and 6AH6, two each (one good
..-: ,

:-.. .
'-- -=.2--:- and orie"'bad) = -.- . 1 ',

', ..
". -,.' .- . ,..,,..-.--.,

s..-.
.,-t-,...+;,-.:.- --,/ ,-- . -

*.."

a

I
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I C
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644 ,01 T 34 610 70 6 3 0 C8 225 CCM ID, /A 14 69

4405 01 134 116 22 6.3 50 C C 230 12 5 223 RE 42 14 60

64Q6 01 1 34 170 20 6 3 3 J D 223, 3 9 66 14 SI TRIODE SECTION

64E6 111 1 34 06? 20 6.3 3 3 ; 204C 0 RI. 10 12 25 01,D, I t

6 4 Q 6 DI 1 34 0500 0 6.3 3 '' 5 4 201C 0 .1. 90 12 25 151001 12

14.37 01 1 34 156 22 6 3 50 C 0 230 18 225 +R1 36 14 Sa6 ,
66C6 01 I 34 156 72 6.3 8 M C 210 n,i 15' Rt 11 14 60

6496 01 7 34 060 20 6.3 3 S A 2060 0 : 31 90 12 6) 1111000 SILTI.'9
$

6496 EN 7 34 010 10 6.3 3 S A 2040 0 RI 90 12 38 la IN Z

6406 01 7 34 120120 6.3 5 2 D 225 2 RI. 32 4 65 smolt: IN Z
8 .

6115 01 7 34 713 60 6.3 10 C e 210 3 223 R.1. 42 14 60

6107 GM 7 54 760 30 6.3 3 N 8 90 9' RI, 73 84 "60 DIDOE ) It
16110 GM 7 54 210 30 6.3 7 0 8 99 9 13. 13 14 60 DIODE 12

.
rely 3(1,
Davao.,

O.

( 1 )
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GE-2

PRE-TEST -UP

11. "The electron. tube cartons will have the'indication on,t

them as to whether they contain soodlor bad versions of

the tubes.

-b.' Set up the test station witheither the Form I, Formlor,

'Form 3rube sets. See the Answer Key on the opposite page

t;

4

. 0
fcr the tubes reWpetlby each form.

Tc. Reyiew ehetechnicianYS Teet. IdstructiOns

yourself with them. .

TEST ADMINISTRATION PROCEDURES t

5

to Tamiliarize

a. .Have"the te6hnician read ":his instructiots fOr Test GE ;2.

0 . I

b. -Note the,time and in4t66,1eihe techniCian to begin the

'test.
,

...5.-4.21' -`

c. Observe the technician

q'to insure that he used

while,he is taking the pest

only-,,,,the TV-2.

%V
C

d.. When'the techniCian hastcompleted checking the tubes
a,

, ,

oz= when time has elapsect, collect his Answer,S4eet'and
.-

.

.

the tubes used it. the test. .

,

e. ;;insure that.,the technician's identificationmuMber is. .

'

b,n the Answ.ar SHeet.4

f.

-4

1 1,

./`

a

O
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0

A

1.:

4

GE-2

I

TEST ADMINISTRATOR ANSWp KEY

TUBE TYPE

.

. TUBE

;EOM 1

CONDITION

i FORM 2 FORM 3

6 6 BAD GOOD 'GOOD

+6B
. .

,

GOOD BAD
.

GOOD

6 6
:

.

GOOD

.

GOOD BAD

103

4

4

O

a.
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a

ro

O

UE-2'

41

PERFORMANCE EVALUATION PROCEDURES

a.' Compare the /technician's answers listeVin the column

headed "TUBE CONDITION" with the Answerley for that

form of the test.

b. 'llark\any wrong anawerd.with an"Xu:

r.

c. File the technician's Answer Sheet with the'Ot14

POST TEST RECOVERY

.a. Place thetubes baCk Oito their correct cartons, being

Careful to put them into,the correct ones (good and bad>

1 a 41
.

41

116

VI*
a

r,

,1

A



TEST ADMINISTRATOR
1
:INSTRUCTfONS

TEST

GE-3, Model° 410B--Electronic, Voltmeter

TIME ALLOTTvo

441 30 minutes

SUPPORT MATERIALS REQUIRED

a. Model 410B Electronic Voltmeter (1) or equivalent

b. Voltage/Resistance Col\sole (2) (special test box)

Pitt--TEW SET-UP

A

ss

a: Insure tivt the above ligted support materials are Rresent
, . 1 ,

P at each of the besting stations. .
. :V

:
0 ' ,

b. Review the technician's lest' InStructions t9 familiarize
-t,

yourself with them. 1 i ,, i'

.1 ) 7

.Select one form of the test (Answergitteet) froth thytiiiiitti;dian's
.-- Instructions ,to; be administeted. Do no.t.give both likins bf

the test 4to the same, technician. ',

to

ti

117

t

N

.

, .

,
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-'TEST ADMINISTRATION PRO9DURES

1

of.

'ae.Have the..technician read his instructions for Test 4-3.

.

.

NI
b. Note.t ditime and instruct the technician to beginothe. :51

test. =

M

c. Observe he technician during the test to insure that
he foltOws instructions.

d. Colleic.the technician's Answer Sheet whentime has
elapsed or when hehas'Ompleted;the test.

e:, Insure that the
techniciaessidentificatIon number is on

the Answdr Sheet.

'PERFORMANCE EVALUATION PROCEDURES

!
-

. .
':

0.-
a. Check the:technician's Answer Sheet to determine which

,-;,-.'z'
., .form o Althe test he took.

,4!,
1

b., Compard.the teohnicianis answers with those Son the

appropriate Answer on iikg*s 109 or 111.4te

c. Place nC" beside those answerdthat.are incorrect.

f'

1'

:Om
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0

FGRM 1

Section I

1

1 .
TEST ADMINISTRATOR ANSWER KEY

'Switch. Assi ned
Positi6n Value

1 4.5 vdc

2 17.5 vac

3 43 vac

1

4 40vdc1

5 24 vdc,

6 0 vdc

3Vdc

8 .

9

.

'Section II.

itch Assigned ',.

Position ,, Value YF. NO

i

.
100 ohms \ X.

2 -. 38 ohms X

6 vac

8 vac.'.

30 vdc

1
e

In Tolerance.?

YES NO .

X

X

X

X

X

X

X

X

. X

. ,
;11,3 - 100 ohms

4 11 k

5 6'k X

6.

. 7

8

9

16.k

260 k

400 k

7.5 Meg

10 4.5 Meg

log

X

X

X

120-

0

4

V



GE-3 FORM 2

TEST ADMINISTRATOR ANSWER KEY t
. %'

Section I.- Voltage In Tolerance?

Switch Assigned

Position Value

cs

7 3 vdc

1 6
1

vac

2 1.5 vdc

3 64 vac .

, 4 .,.../ 12 vac

5 10 vac

6 0 vdc

8 10 vac

20 vac
4

410
10 30 vdc

.e

Section II -'Resistance
. ,,,

Switch Assigned .
,

Position Value %.

1 100 ohms

2

3

4#

100 -ohms

1k
9k

10 k/

6 5.6 k

7 260 k
Or

8 180 k

_9

10

11:7 Meg

00

.

bs

;4
NO

. X

X

X 4,

K

X

X

X

o X

YES . NO.

X

4. X

X

X :.-r"*"

X

X

X

4

a

AI*
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1

1

TEST

0

kt / .

TEST'ADMINISTRATOR INSTRUCTIONS
ftr:

GE-4, Tektronic 54513 Oscilloscope
L; A

TIME ALLOTTED

k

60 minutes

SUPPORT MATERIALS REQUIRED

c 1

a. Tektronic 54513,0sCilloscope with CA plug-in e1)

g. Two 10:1 Probes (2)
I

.6.

c. Instruction-manuals for oscilldscOpe:and plug -in

d. Waveform Generator Console (3) (special test box)
8

PRE-TEST SET-UP.-

6

a. Insure that t ?e above listed.Materials are available

at each of the testing stations to be used.

,

There are three versions of this test - Forms 1, 2, & 3.

Each contains eight problems.
t

122

112

0
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GE-4

c. If several, techniCians are being'tested at once, give

different forms of the test' to.adjacent'technicians.'

d. If technicians are being tested one after the other, give

different forms each administration.

e.. Decalibrateithetest probe by loosening/the collar

(see opposite page) and turning the sleeve hturn

'taunter- clockwise. .Retighten the collar.

TEST ADMINISTRATION PROCEDURES

A* .

..,-V-.:*
a. Have the techhician read his instructions for test GE-4. ';

\

\ '1 :1 :- \..'-' '' -

k-': f."--;

k ''' =I' -7":<'-' '1---z
1 .r

b. Note the time and instruct the. technician to begin the tes-C--;,--:: ---- -'
.-,'1::::,

,_..-e=f-t---.7

v 9
4

-PERFORMANCEEVALUATION PROCEDURES
I

o .

-/-

,e-

' . ` #0, t ''-'4. n-,.._1-.:;>:.e.,..":2:". `..."'"7 1:7 .../,-,97,

a.,; Problem 1. r""-"-\ -
".....-,C

:2,- ,- V=
-"".. - ---- -<'f ...,...' -,....-:

..... , ,. e' °.11f.' . 3'ilt 4
1. Thi.syrobleM consists of calibrating the test probe. ' -----,e..k,, .1,,,

It is the same or all forms of the test,
..

'''..-7i. ;CC-1,1?). \ ',.: 4
. , ... \??.. .

--- ., .14..

4
O

.

14

114
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GE-4 r
,

1102. When the technician has calibrated the probe; collect

his Instruction Sheet for Problem 1.
0

. 2-"'
3% Compare the indication that the technician has obtained

on the oscilloscope wits that shown on the Answer

Key (see opposite page),

o

4% If the probe has'beenf(roperly calibrated:

Checkl."yES" on the Performance Evaluation portion

of the InstrUctiOn Sheet

- Instruct the technician to continue the-test.

5. .If the probe has not been Toperly calibrated:

Check "NO" 'on the Performance Evaluation portion

of the InstrUction Sheet

-Assist the technician to properly claibrate the probe

-' .

,7- Instruct the technician to continue the test..

e

12 6 116
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b. Problems 2 through 8

3.

1. When the technician has completed the problems,

collect his Instructions and Answer/ Sheets and ins:Pre

that his identification number is on them.

2. Compare his answers to the Answer Key for that form

(See pages 119 to 165).

3. Each problem has two parts:

(a) Is the signal within,toler#nce?

(b) What control Settlfigi were used?

6

4. Part'(a) is

Instruction

to-be answered at the tottom ofrthe,,

Sheet. If it is answered incorrectly,

mark lit vith an 4.

5. Part (b* is,ansWered op a

settingsiused to See that

-on Chet-Answer Key.
-/

6. Where the Answer 'Key

technicians, settings
0

.11

Second sheet. 4--Check the

they are the'same as those

indicates "N/A", disregard the.

Thee4irefevant settings.

7. Mark any other il49ers that are prong with an "X".

k

t' .

lc



TEST ADMINISTRATOR ANSIW.R,KEY.

GE-4, PROBLEM 1, FORM 1

PROCEDURES:

-

a. Calibrate the 2 oscilloscope test prohes.at your test Position.
, =,

b.
.

Nptify your Test Administrator as soon as.you complete the test

probe calibration.

0

-
-

A

119'-

3

Under

ComppOated'

COrrectly

CoMpensated

Over

Compensated
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TEST ADMINISTRATOR ANSWER KEY 1

0

GE-4, PROBLEM 2, FORM 1

PROCEDURES:

a. ,Channel "A" on the oscilloscOpe will be used for this problem.

b. Ground the oscilloscope to ;the "Ground" connects n indicated on

the Waveform Generator Console.

c. Determine the values of the wavefOri present at Test Point 6702
on the Waveform Generator Consle.

d. Compare all of.the resultant values of the waveform on the
oscilloscope with the one shown below,to determine if it is
within tolerance of 10%.

4

ef Mark the appropriate answer box below to indicate whether the
-

Test Point waveform is in or out of tolerance. 1

f. Record your selected scope control settings on the Oscilloscope

Control Setting Answer Sheet.

.g.

a

Return your answer sheet to the-Test' Administrator and go to rtiP

next problem.

.400usee.

Freq.=12.5,,KC

Within Tolerance

Out of ToleranCe X '

:0 ,

0

1

`,

.r"

:?*

120 .

ti
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TEST ADMINISTRA'FOR ANSWER KEY '2

GE-4, \PROBVM 2,' FORM 1

CONTROL

VOLT/CM (Channel A)

AMPLITUDE CALIBRATOR

***110. TIME/CM (TIME BASE A)

e

4,

OSCILLOSCOPE CONTROL SETTING

VARIABLE, TIME/CM ( -UME BASE A)

VARIABLE, VOLTS/CM.(Channel A)

6

SETTING

N/A'

N/A

N/A

CALIBRATED'

CALIBBATEP

.4t 1
. r
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RyST ADMINISTRATOR ANSWER KEY 1

.

GE-4, PROBLEM 3, PO 1

PROCEDURES1

a. Channels'"A" and "B" on the oscilloscope dill be used for this

problem.

b. Ground your oscilloscope to the 'Neutral" connection indicated
on the Waveform Generator Console.

c. Set the sweep to display approximately two cycles of the waveforms
present at Test Points 6708 and 6712 on the Waveform Generator
Console.

d. Set Channel "A" and Channel "B" Volts/CM rontrols at 1 and the
Volts/CM Variable control at the Calibrated' position.

e. Use the available fearnres of the' oscilloscope to eliminate
unwanted portions of a'composite signal.

1. Compare the resultant waveform on: the oscilloscope with the one
shown below to determine if its is, within tolerance of 0%. r

g, Mark the appropriate answer box below to indicate whethtr the
Test Point waveform is in or out of tolerance.'

d

fi. When you have marked your answer; record your selected scope
settings on the Oscilloscope Control Setting Answer Sheet.'

i.. Return your answer sheet to the Test Administrator and go
the next problem.

Within Tolerance

.Out of Tolerance X_

122 a

04-
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1

Jr-

TEST ADMINISTRATOR ANSWER' KEY 2

1 0
a 6

fi

4
GE-4, PROB EM 3, FORM 1

OSCILLOSCOPE-CONTROL SETTTNG

CONTROL
SETTING

VOLTS/C (Channel A) °Mi
1

: 1

VOLTS/CM (Channel B) 1 .

PREAMP 1:16E Added Algebraically

0

1,

4,

O

133
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TEST ADMINISTRATOR AN6WER KEY 1

GE-4, PROBLEM 4, FORM 1

PROCEDURES:

Channels "A"and "B" on the oscilloscope will be used for this

problem.

I

b. Ground the oscilloscope to the "Ground" connection indicatdd on

-
.

the Waveform Generator Console. .

c., Determine the lalues of the waveforms present at Test Points 62
706 on the Waveform,,Generator Console.

. 4 I

9
d. 'Compare all og, the resultant values of the waveforms on the osc117

v loscope with'the ones shown below to determine if*they are within,'

tolerance of .-± 10%. .

e. Mark, the appropriate answer box below to indicate whether the

Test Point waveforms are in or out°of tolerance.

f. Record yourl'selected scope
control settings on the Oscilloscope

Control Slt:ting Answer Sheet. H

g. Return yoUr answer sheet to the Test Administrator and go to the

next problem.

. Time Base

a Frog . =6 .

II:1:c

B

Freq.= 12.SKO

ie

Within Toler

_,80p

160, sec

.

80p sec



O

O

TEST, ADMINISTRATOR ANSWERaY 2

GE-4; PROBLEM 4, FORM 1

OSCILLOSCOPE CONTROL SETTIRG

CONTROL ,, :SETTING

VOLTS /CM (Channel A)

VOLTS/CM (Channel B)

MODE/Dual Trace Preamp

VARIABLE, TIME/CM (Time Base A)

VARIABLE, VOLTS/CM (Channel A)

1

ti

N/A

Alternate

Calibrated

Calibrated



TEST ADMINISTRATOR ANSWER KEY 1

GE-4, PROBL& 5, PORM 1
o

a

PROCEDURES:

a. Channel "A"on the osoilloscope will be used for this problem.

b. Ground the oscilloscope to the "Ground" connection indicated on
the Waveform Generator Console.

c. Set the sweep to display seven pulses of the waveform present at
Test Point 6710 on the Waveform Generator.Conso,le.

d. Utilize the delayed pulse feature to display the center pulse
(4th Positive going pulse from the left) in the center of the
gratiaule.

e. Comps l'of the resultant values of the waveform on the,:
oscillosco with the one shown below'to determine if it is
within tolera e of ± 10%.

f. Mark the appropria answer box below to indicate Olether the

Test POint waveform s in or out of tolerance.

g. Record your selected scope control settings on theebscillOscope
Control Setting Answer Sheet.

h. Return your answer sheet to the'Test Administratpr and go to the

next problem.

8 sec

4
Within Tolerance X

Out of Tolerance

136
126

b



TEST ADMINISTRA.OR 4/4SWER KEY Z,

GE-4,"PROBLEM 5, YORM,1

OSCILLOSCOPE CONTROL STTING

'CONTROL A- ,

.

... 0- . ,,

'Crigger'Mode (Time Base A.

Horizontal Display
1

DEiltY NUltikler((Readvut)
.

.

'Stability (Time Base A)

'1 1

.14.qt/CM (Time Base Ai

'Tfme/CW'( '.me Base B)

4

2

1

V

I

I

1 ' e

SETTING

Any setting except Apto.

"A" Aly'd by "Be

Approximately 4:60

Fully Clockwise

10 usec-

.1

I27

4
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TEST ADMINI§TRATOR*ANSWER KEY 1

GE-4, PROBL 6, FORM 1

PROCEDURES

Channels "A" and "B" bn the oscilloscope will be used for this
problem.

b.1 Ground the oscilloscope to the "Ground", connection,1 icated.
on the Waveform Generator Console.

c. ,Set the sweep fOr,20 usec per CM to display approximately one
-,,cyegLe of the waveform present at Test Point 6706 on the Waveform
Generator Console.,

d.

. .

Use the delayed trigger -to determine the width of One cycle.

. .
s,

-.-z e. Compare the resultant values ;of the waveform on the scope- th'

the one shown below to determine-if it is within tolerant
± 10%. -,

-Mark the appropriate answer.box-below to indicate- whether the
Tat Pointtwaveform is in or-out o_ f tolerance. -

-

.

When you hove marked your answer,- record your selected scope
---.. --:-. .--controlsettings on, the OscillOscolie Control Setting Answer '',...4.,.

\ ----.*-- --.. Sh .-t ,i-,,,
. ..s.:.

h, Retuin yoUF answer sheet to the4,1eSt Administrator-and go to
... w the next problem.

\-t

1..-.:,-t
. Y ts.:.

44--..- 8011 scc': v.
\\.A.,

4, 40s -::1 \ \\;';
1

I

Within Tolerance

r Out of Tolerance X

i., \$ , . - ;

.\'.:1...,:s

'\ '''
-..

V.,
:.

,

ki\\-,r1; -,t ...,

.,

Freq =6 . 25}Fettc. ',.\ ; '. '-,:\ 1;t:

131t"--1
,, 1,Nt

1 V c \:. ''N\ *
40::ki '. -;.4". X'

VttS V ';:*W

1'138 28 U`.

v, 1.\.1
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...; . .

r- TEST ADMINISTRATOR ANSWEF KEY
-,,

i -;
:t, ,GB--,4caPROBLEti-tr FORM 1
, ;-/,'

\11 OSCILLOSCOPE CONTIkW; SETTING
/1 .2

-CONTk0L

Horizontal Display

Time /CM. (Tine Base B)

T),,elarr-Tine.Mult
1 .

Preampr, Mi;de
C

'7

0.

129

VI%

SETTING'

B

20 usec

8

Alternate

s,4



TEST ADMINISTRATOR ANSWER KEY 1

A 4
GE-4,'PROBLEM 7; FORM /

PROCEDURES':

a. Channels "A" and "B" an the oscilloscope will,be used for

this problem.

b. .Ground the oscilloscope to the "Neutral" connection indicated

on the Waveform Generator Console.

c. Set both Channel "A" and .7,!B" Volts/CM to 1 and Variable to

Calibrate poSition.

.r

d. Display the Waveform Generator Console waveforms present at

Test Points 6701 and 6712 on the oscilloscope. t
-

e. Compare the phase relationship of the waveforms on the oscill
scope with the phase relationship of the waveforms shown,

f. How does the set of waveforms displayed On the OgcAilostqle compare'

in phase relationship with the teeshoufh below?` .
.

,.
,.

youyou have marked your answer, record.your selected scope con-'

trol settis on the Oscilloscope Control -Setting AnsWer. Sheet.

h. Return your answer sheet to the Test Administrator and go to the

1 next problem.

Time jase

"A"

) ,

Time Base

/Ah

It

&

Note
i.

Ti*,Base "11" lags Timc Base 'A" by '60 -cgl'ees

Ho* dokthe two sets' of waveforms ~compare?
The ph4eirelationship is the same in both sets. r

1The.phAsk.relationsliily.i4,different between the two sets.
t

e
t t 41401,

130

, ,

-,!

<:

X



OSCILLOSCOPE CONTROL SETTING

-- Time/CM

Preamp Mode
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TEST ADMINISTRATOR ANSWER KEY 1
.

GE-4, PROBLEM 8, roktt

PROCEDURES:

r

a. Cha will be used or this problem.
4

b. 'Ground the olAilloscop to the "Ground" connection indicateg on
.

the Waveform Penerato Console.

- ,
Determine--the values of the waveform present at Test Point 6710

on the Waveforin GeneratorConsole.

'

,..
.

.d: Compare all of the resultant values of the waveform on the
o&cikloscope With the one shown below to determine if they are

....-.

----;;Ilithin, tolerance of 1- 10%.

e. Mark-the appropriate answer box below to indicate whether the.-..7
---,

.----Test.Toint waveform is in or out of tolerance.
,

,..
.......-

f. Record your selected scope control settingson the"Oscilloscope
Control Setting AnswerSheet. ; .

----
.:.,::,--!__ --:

is g- Return your answer sheet-to the Test AdMinistrator'an4 go to

the next problem. -"z**.:=.'
1

' Within Tolerance

Out of TqleranCe X

4
. :SOP SCC

-4 0

1-17.f

Frect.r-6.25

1:42 1"

.,

3V 1



A

:=1"'

TEST ADMINISTAATORANSWEA KEY 2

GE -4,'PRO4111thfg
A
FOAM 1

CONTROL

Volts/CM cChannel

.--

CILLOSCOPE-C-ONTROLSETTINC--

gir

".

-
Amplitude .Calibrator

Variable'Time/CM (Time Base A)

- ,

-

s:

. -

S.

1J3'

SETTING

', N/A,

N/A

Calibrated

`,

5

.5
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TEST ADMINISTRATOR ANSWER KEY

GE-4, PROBLEM 1, FORM 2

PROCEDURES:

a. Calibrate thg 2 oscilloscope test probes at your test .position.

...
b. Notify 'your Test ,Administrator as soon' as you complete the test

probe calibration., ,

":

.1

.
135

144

AtA

Under

Compensated

Correctly

.
Compensated

41,

Over _

' Compensated
a

4.
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TEST ADMINISTRATOR ANSWER KEY.1

GE-4, PROBLEM 2, FORM 2

PROCED

9 .
a. 'Channel "A" on_the oscilloscope will be used for this problem.

Nb. Ground the oscilloscope to the "Ground" connection indicated.
on the Waveform Generator Console.

:.
I b

c. Determine the values of the waveform present atlest Point 6702
.1. on the Waveform Generator.Console.

,,

d. Compare all of the resultant 3altiee-OI-the waveform on the
oscilloscope with the'one shown below to "determine if it is
within Tolerance of. .1.°10%.

of

e. Mark the appropriate answer box below to indicate whether the
Test Peint waveform is in'or out of tolerance.

.

f, Record your selected scope control settings on the Oscilloscope
Control Setting Answer Sheet-.

g.. Return your answer sheet to the Test Administt.atdr and,go to
the next problem.

4-

SOPSA

320)1 sec

*

Freq.,-..25KC

Within Tolerance-

Out of'Tolerance x

)

136

q

145

/



TEST ADMINISTRATOR ANSWER KEY 2

GE-4, PROBLEM 2, FORM 2

OSCILLOSCOPE CONTRDL:SETTING

CONTROL

VOLT/CM (Channel A)

AMPLITUDE CALIBRATOR N/A'

SETTING

N/A .

TIME/CM (TIME BASE A) N/A;

VARIABLE,° TIME/UM (TIME' BASE A) n CALIBRATED

VARIABLE, VOLTS/CM (Channel A) CALIBRATED

137

146'
a



TEST ADMINISTRATOR ANSWER KEY 1

GE-4, PROBLEM
t
3, FORM 2

PROCEDURES:

a. Channels "A" ana "B" on the oscilloscope will be used for this
problem.

9

b. Ground your oscilloscope to the "Neutral" connection indicated
on the Waveform Generator Console.

c. Set the sweep to display approximately two cycles of the waveforms
present at Test Points 6708 and 6712 on the Waveform Generator
Console.

d. Set Channel "At! and Charnel "B" Volts/CM controls at 1 and the
Volts/CM Vartetle control at the Calibrated position.

e. Use the available features of the oscilloscope to eliminite
unwanted portions of a composite signal.

f Compare the resultant wameform on the bsciIloscope with the "Or
shown below to determine if-it is within tolerance of 07*..

g. Mark ith& approp*Ste answer box below Ito inpicate whether the
Test Point waveform is intor out of tolerance.

?AO*

h. When you have mark ti your-answer, record your selected,scope
settings on the Oscilloscope .Control Setting Answer Sheet.

Att#

i. Return your answer sheet to the Test Administrator and go to the
next problem.

ti
I

Within Tolerance. 'X

Out of Tolerance ,"
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400

TEST ADMINISTRATOR ANSWER KEY' 2

vi GE-4PROBLEM 3,`'FORM 2

1 OSCILLOSCOPE CONTROL; SETTING

CONTROL
a

Volts/CM (Channel A)

Volt/CM (Channel B)

preamp 'Mode

a

139

1 48

SETTING

1

Added Algebraically
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TEST ADMINISTRATOR ANSWER KEY 1

GE-4, PROBLEM 4, FORM 2

PROCEDURES:

a. Channels "A" and "B" on the oscilloscope will e used for this

problem. *

b. Ground the oscilloscope to the "Ground" connection inditated on
the Waveform Generator Console.

c. Determine the values of the waveforms present at Test Points 6702
and 6706 on the Waveform Generator Console:

d. Compare all of the resultant values of the waveforms on the
oscilloscope with the ones shown below to determine if they are
within tolerance of t 10%.

e. Mark the appropriate'answer box below to indicate whether the
Test Point waveforms are in or out of tolerance.

f. Record your selected scope control settings on the Oscilloscope
Control Setting Answer Sheet.

. % .

,-f g. Return your answer sheet to the Test Administrator and' go to .

the next problem. . k
*

.

, l ''' Si

.
1 32OR sec

--11:

144

sec

5Ops

Time Base

Time Base
B

Freq..25W.

Within Tolerance

1

160u sec

Out of Tolerance X

149

140
t

(

O

6V



TEST ADMINISTRATOR ANSWER KEY 2

,

GE-4, PROBLEM 4, FORM 2

OSCILLOSCOPE CONTROLSETTING

CONTROL

VOLTS/CM (Channel A)
A

VOLTS/CM (Channel B.)

MODE/Dual Trace Preamp

VARIABLE, TIME/CM (Time Base A)

Variable, VOLTS/CM (Channel A)

0

-J

o 141

150

f

SETTING

N/A

N/A
1

Aiterxte

Calibated /',

Calibrated
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S.

TEST ADMINISTRATOR ANSWER KEY 1

s.

GE -4, PROBLEM 5, FORM 2

PROCEDURES:

s.-

a. Channel "A" on the oscilloscope will be led for this problem.

b. Ground the,o6cilloscope to the "Ground" connection indicated on
the Waveform Generator Consolde-,

c.- Set the sweep to display seven pulses of the waveform present at
Test Point 6710 on the Waveform Generator Console.

d. .Utilie the delayed pulse feature to display the center, pulse'
(.4th positive-going pUlse from the left) in'the center of the
graticule:

e. Compare all of the-resultant values of the waveform on the
oscilliscope with the one shown below to determine if it is
within tolerance of t 10%.

f.- Mark the,appropriate answer box below to indicate whether the
Test Point waveform.is in or- ot.ttoe tolerance.

g.. Record Your selected scope controlsettings on the Oscilloscope
Control'Setting Answqr Sheet. ..

,
e,

. .

h. Return your answer sheet to, the Test Administrator and go to the
' next prob16.

40g sec

Within Tolerance

Out of Tolerance X
- ,

142

151

a

;
:
::.



A

TEST ADMINISTRATOR ANSWER KEY 2

GE-4, PROBLEM 5, FORM 2

OSCILLOSCOPE CONTROL SETTING

CONTROL

TRIGGER°MODE (TIME BASE A)

HORIZONTAL DISPLAY

DELAY MULTIPLIER (READ-OUT)

STABILITY (TIME BASE A)

TIME/CM (TIME BASE A)

TIME/CM (TIME BASE B)

. tt

143

0

SrryN(1 /

Any setting. except, Auto

"A" D1y' by,:"13:/

ApproximatelY/4:60

Fully ClOc ise

AA"

t 4:

152

-
'
V

.



TEST ADMINISTRATOR ANSWER KEY 1

GE-4, PROBLEM6, FORM 2
.

PROCEDURES:

a. Channels "A" and "B" on the oscilloscope will be used for this
problem.

b. Ground the oscilloscope to the "Ground" connection indicated on
the Waveform Generator Console.

c. Set the sweep for 20 usec per CM to display approximately one
Cycle ofthe waveform present at Test Point 6706 on the Waveform
Gene'mtor Console.

d. Ilse the delayed trigger to determine the width of one cycle.

e. Compare, the resultant values of the waveform on the oscilloscope
with the one shown.below'to determine if it is within tolerance
of ± 10%. - '

Mark the appropriate` answer box below to indicate whether the

Test Point waveform iAUn or out of tolerance.

-g., When yoUAave marked i(AT answer, record your selected scope'
control settings on the oscilloscope Control Setting Answer

st
. Sheet.

h. Return your answer sheet to the Test Adhiliistrator and go to

the next problem.

1601 sec

s04as 4

A

Freq.!--6:25KC
4

Within Tolerance X"

OUt of Tolerance

153

144

1

I
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TESi.WDMINI'STRATOR ANSWER KEY 2

, 6E-4, PROBLEM 6, FORM 2
,

.

.1

OSCILLOSCObE bONTROL SETTING
!

'CONTROL a tt SETTING

B10RIZONTAL DISPLAY

;TIME /CM (TIME 'BASE B)

D Y -TIME MULTIPLIER

6

pamr MODE

a

145

1.0

20 usec

t 8

Alternate-



A

TEST ADMINISTRATOR ANS4KRICEY1

GE-c4, PROBLEM 7, FORM 2

PROCEDURES:

\

a. Channels "A" and "B" on the oscilloscope Will be used. for this '

probleM.
, -

( N

4. i . .

b. Ground the oscilloscope to the "Neutral"
thg Waveform Generator:Congole.

r'4

-

connection indica4 ted on

c. Set both Channel "A" and "B" Volts/CM to 1 and. Variable to
Calibrate position.

d. Display the Waveform Generator Console waveforms present at Test
Points 6701 and 6712 on the oscilloscope.

e. Compare the phase relationship o the waveforms on the oscilloscope
with the phase relationship of waveforms shown below.

19-
f. ,How does the set of waveforms displayed on the oscilloscope compare

in phase relationship with the set shown below?
e -

g. Record your-selected scope control settings on the Oscilloscope `r
Control) Setting Answer Sheet.

.h: .ReturA your answer, sheet to the Test Administrator and go toithe
next problek. .

Time Base
"A"

t
I ,

1

]

Tim.ellias,0 1

'11;"

I

"BP.lalisilmt Base "A" by 160 d gees

How do the two'egts:14*aiigfjrrglf comparel 6'

The phase relationship4fm :the same in both sets X

2

The phase relationship' is different between the two sets.

155 -146

-;



S
TEST. ADMINISTRATION ANSWER. KEY .2

GE -4, PROBLEM 7, FORM 2

CONTROL

HORIZONTAL DISPLAY

TIME /CM

DELAY TIME MULTIPLIER

PREAMP MODE

OSCILLOSCOPE CONTROL SETTINGII?)

147 .

156

SETTING

N/A

N/A

N/A

Chopped.

r
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TEST ADMINISTRATOR ANSWER:FEY-1

.

Gi-4, PROBLEM ga FORM 2

PROCEDURES:

`.

a. Channel "A" will be used for this proble0a.

Gyund :the oscilloscope t the "Ground" connection-indicated on
the Waveform Generator Co sole. 4

P

Determine the values of the waveform` present at Test Point 6710
op thecWaveform Generator Console.

.

' Compare all of the resultant values of the waveform on the oscillo-
scope with the one shown below to determine if it is within tolerance
of ± 10%.

6

C: Mark the appropriate answer box below to indicate whether the Test
Point waveform is In or out of tofekance.

f. Record your selected scope control settings on the Oscilloscope
;Control Setting Answer Sheet.

g. Return your answer sheet to the Test AdMinistrator and go to-the
next problem.

1600 sec.

80ps411

Freq.=6.25KC

Within Tolerance

OUt of Tolerance'

157
148'

-2
4
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TEST ADMINISTRATOR.ANSER KEY 2

GE-4, PROBLEM 8,.FORM2

OSCILLOSCOPE CONTROL SETTINC

)

CONTROL i

Volts/CM (Ofi'annel A)

Amplitude Calibrator

Variable, Time/CM (TiMeBase'A)

426ea.

4

.149 .

15.8

SETTING

N/A

pp

N/A.

Calibrate



ti

TEST 'ADMINISTRATOR ANSWER/KEY

GE-4, PROBLEM .1, FORM 3

. PROCEDURES:.

4

4 ,

a. 'Calibrate the 2 oscilloscope test probes at your position.

. Notify your Test Administrator as soon as you complete the test

probe calibration. ,

'OW

ti

.159

Under

Compeniated

Correctly

Compensated

Over

Compensated,

I--



TEST ADMINISTRATOR ANSWER iEfl'

GE-4, PROBLEM 2, FORM 3

PROCEDURES:

a.

b. Ground the oscilloscope to the'"Ground" connection indicated on
the Waveform Generator-Console.

Channel "A" .on the oscilloscope will be used for this problem.

c. Determine the values of the waveform present at Test Point 6702
on the Waveform Generator Console. ,

d. Compare all of the resul nt values of the waveform on the -

oscilloscope with the one s wn below to determine if it is
within the tolerance of ± 10%.

e. Mark the appropriateanswer box below to indicate whether the
Test Point,waveform is.in ar'out of tolerance.

b

f. Record your selected scope'control setting on the,Oscilloscope_

'Control Setting Answer Sheet.

g. :RetUrn your answer sheet to the Test'Administrator and ga tHe

next problem.

<--- 40p sec

12/.5i(

,Freq.=6.25KC

Within 'Tolerance

Out of Tolerance

,2V



, TEST ADMINISTRATOR ANSWER,KEY 2

1

GCE -4, PROBLEM 2, FORM 3_

OSCILLOSCOPE CONTROL SETTING

CONTRO

VOLT/ (Channel A)

7

AMPLITUDE CALIBRATER

TIME/di (TIME BASE A)'

VARIABLE, TIME /CM (TIME BASE A)

VARIABLE, VOLTS/CM (Channel AI

o

153

161

SETTING

N/A

N/A

N/A

CALIBRATED

CALIBRATED

t.



TEST ADMINISTRATOR ANSWERKEY'1

GE-4, PROBLEM 3, FORM 3

.PROCEDURES:

a. Channels "A" and "B" on the oscillescope will be used for this
problem.

b. Ground .your oscilloscope' to the "Neutral" connection indicated
on the Waveform Generator Console.

c. Set the sweep to display approximately two cycles of the waveforms
present at Test Point 6708 and 6712 on the Waveform Generator
Console.

d, Set Channel "A" and Channel YB", Volts/CM controls at 1 and. the
VoIts/CM, Variable control at the Calibrated position.

b.

e'. Use the availablO features of the, oscilloscope to elim nave 1

unwanted portion of a composite sighal. --,.. .

. .

f. Compare the resultant waveform on the oscilloscope with the one
shown below to determine if it is within tolerance of 0%.

g. Mark the apprOpriate answer box 'below to indicate, whether the
Test Point waveform isn or out of tolerance.

'h. When you have marked your answer, record your selected scope
settings on the Oscilloscope Control Setting Answer Sheet.

i. Return your answersheet to the Test Administrator and go to
the,next problem.

t1

Within Tolerance

Out of Tolerance X

4!.
1.62

154

*t-

-



TEST AbMINISTRATOR ANSWER KEY 2

GE-4, PROBLEM 3, FORM 3

CONTROL

Volts/CM (Channel A)

Volts/CM (Channel B)

Preimp Mode

0

9

a

OSCILLOSCOPE CONTROL SETTING

r.

155

Z.

ro

SETTING

1,.

1

1
Added Algebraically

0

IT;

`T,



A

TEST ADMINJSTRATORANSWER KEY 1

11,
GE-4, PROBLEM, 4, FORM 3

PROCEDURES

-a. Channels "A" and "B" on the oscilloscope will'be used for this
problem.

b.°°Ground the oscilloScOpe to the "Ground" connection indicated.
on the Waveform Generator Console.

c. Determine the values, of the waveforms present eat Test Point 6702
and 6706'on the Waveform Generator Console.

d. Compare ali of the resultant values,of the waveforms, on the
oscilloscope with the ones shown below to deterMine if theme Are
within tolerance of ± 10%.

e. Mark the appropriate answer box below to indicate whether the
Test Point waveforms are in or out of.iolerance.

f. Rec6rd'your sele;cted scope control settings on the Oscilloscope
Control Setting Answer Sheet.

1

g, Return your answer sheet to the Test Adminis.trator and go to the
:next. problem.

(-

Time base

"Ar?
Hoci.:-27KC

B.a.;e

niry,

1' rcT1) -13.5r,E

Tolo'ance

Out. of Tolerance

-200v sec

100: scc

156.

4-- -----:10011 sec

I
-; 3Sus k-t

r.

,



4.

e.

a

I.

TEST ADMINISTRATOR ANSWER KEY 2.

GE-4, PROBLEM 4, FORM 3

OSCILLOSCOPE CONTROL SETTING

a

CONTROL

VOLTS/CM (Channel A)

VOLTS/CM <Channel B)

.6*

SETTING

N/A.

N/A

MODE/Dual Trace Preamp Alternate'

VARIABLE, TIME/CM (Time Base A)

VARIABLE, VOLTS/CM (Channel A)

a

f

tT.

,157

Calibrated

Calibrated

165



TEST ADMINISTRATOR ANSWER KEY 1

GE-4, PROBLEM 5, FORM(3.

PROCEDURES:

a. Channel "A" on the oscilloscope will be used for this problem.

b. Ground the oscilloscope to the "Ground" connection indicated on
- the'Waveform Generator Console.

c. Set the sweep to display seven pulses of the waveform present at
Test Point 67.10 on the Waveform Generator Console.

d. Utilize the delayed pulse featureto display the center pulsp
(4th positive going pulse from the left) in the center of the
graticule.

e. Compare all of the resultant values of the waveform on the
oscilloscope with the one shown below to determine if it is
within tolerance of ± 10%.

Mark the appropliate answer box below to
A

indicate whether'the .

Test Point waveform is in or out of tolerance.

g. Record your selected scope control settings on the Oscilloscope
Control Setting Answer Sheet.

h. Return your answer sheet to the Test Administrator and go, to the
next problem.

4

4

0

14 ---7-------7 160p SCC s.

Within Tolerance

Out ofjolerance X.

166
158

C



TEST ADMINISTRATOR ANSWER KEY 2

GE-4, PROBLEM 5, FORM 3

OSCILLOSCOPE CONTROL SETTING

'CONTROL

Trigger Mode (Time Base A5

Horizontal Display

; SETTING

Any setting except Auto

"A" Diy'd by "B"

DELAY Multiplier (Read-out) Approximately .4:60

Stability (Time Base A) rt Fully Clockwise

Time/CM (Time Base A) 10 usec
-

Time/CM (Time Base B) .1 cosec
:0

159

fo.

167

Warroabs.

f
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TEST ADMINISTRATOR ANSWER KEY 1

GE-, PROBLEM 6, FORM 3

PROCEDURES:

Channels "A" and "B" on the oscilloscope will be used for this

problem.

GroUnd the oscilloscope' to the "Ground" connection indicated
on the Waveforth Generator Console.

c. Set the sweep for 20 usec per CM to display approximately one ,

cycle cif the maveform present at Test Point 6706 on the Waveform
Generator' Console.

d. Use the delayed trigger to determine the width of one-cycle.
t

-

with
it

e;",i!(ColhOere the resultant values of the waveform on the scope witn

'-'' the,,,,pne shown below.to determine if it-is within tolerance of

the, appropriate answer box below to indicate whether the
Pbint'"waveform is .in or out of tolerance.

When youdhaV'e markedyoUr`answer, record your selected scope
control settings on the Oscilloscope Contol.Setting Answer

Sheet.

g.

h. Return your answer
. the next problem.

4

Within Tolerance

.,Out of Tolerance X.

sheet to the.Teat Administrator and, go to



VP

TEST ADMINISTRATOR ANSWER'KEY 2

GE-4 , PROBLEM 6, FORM 3

CONTROL

Horizontal Display

Time/CM (Time Base B)

Delay-gime Multiplier

Preamp Mode

4

a

OSCILLOSCOPE CONTROL SETTING,

0.

I

SETTING

B

20 usec

8

Alternate



TEST ADMINISTRATOR.ANSWER KEY 1

GE-4, PROBLEM 7, FORM 3

PROCEDURES

a. Channels "A" and "B" on the oscilloscope will be used for this

problem.

4

b. Ground the oscilloscope to the "Neutral"

on the Waveform Generator Console.

c. Set both Channel "A" and "B" Volts/CM to 1 and variable to

calibrate position.

Display the Waveform Generator Console waveforms present at

Test Point 6701 and 6712 on the oscilloscope.

I

connection indicated

e. Compare the phase relationship of the-waveforms on the oscilloscope

with the phase relationShip of the waveforms shown below.
*..

f. How does the set of wavefords displayed on,the oscilloscope compare

in phaie relatiopship with the set shown below? 0

i .

.

g. When Youhave matked your answer, record your selected scope con- -...

trol settings:on the 05cilloscope Control.Settitg Answet Sheet.

......

Return your answer sheet to the Test Administrator and go to the

next problem,

1

Time Base
twl

Time Base

1 .

`01e: Timc,Base "A" and Time Base "B" are in phase

\
, ,}1p6 do the two sets of 'waveform compare?

The pluthe "rviationpip i the same in both sets?

',.111e phase relationsh4.- diffdrent'between the two sets X

"1621.70
, S



GE-4, PROBLEM 7, FORM-3

OSCILLOSCOPE CONTROL SETTING

Horizontal Display.

Time /CM



10,

TEST ADMINISTRATOR ANSWER KEL 1

GE-4, PROBLEM 8, FORM 3

PROCEDURES:

Channel "A" will be 'used.forethis problem.
r

b. Ground the otgAloscope to the "Ground" connection indicated on
the Waveform lbnerator.Console

c. Determine the values of the waveformpresent at Tesi'Point 6710
On the WaveformGenerator Console.

d. Compare all of the resultant values of the waveform with the one
shown below to determine if it is within tolerance of t 10%.

?

e. Mark the appropriate answer box below to indicate whether the .

Test Point waveform is in or out of tolerance.

f. Record your selected save control, settingi-on.the Oscilloscope
Control. Setting An6wer Sheet.

g. `Return yout.answer sheet to the Test Administrator and go to the
next problem.

ti

32011 sec-- r

1:60ps
Au,.

-Fre.q.=SOKC'

.7? '--

Out of TOlence

:
164

.172

I
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ZEST ADMINISTRATOR ANSWER KEY 2

GE-4, PROBLEM 8, FORM 3

OSCILLOSCOPE CONTROL SETTING

CONTROL

VOlts/CM (Channel A)

Amplitude Calibrator

Variable, Time/CM (Time Base A)

165

173

S.

4

SETTING .

N/A

IN/A

Calibrated

h
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TEST ADMINISTRATOR INSTRUCTIONS

7-41t TEST

se.

CO-1, Radar Set AN/APN-147 Operational Check

b

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED

as

a. Bench Test set=uplas described in Section-A, Part IV,

b. Blade-type screw driver

c. Stop watch

d. T.O. 12P5-2APN147-2 or other applicable technical reference

PRE-TEST SET-UP

.

6

a. Perform an operational checkout of the Radar set to insure

'that it is functioning properly. Use the procedures out-

lined in' Section A, Pait'V.

b. After you have found the Radar settobe operating .properly,

disconnect all the equipment involved in the bench set-up.

166



cb-1

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his instructions and put his

identifieation number on his Performance'Evaluation Sheet.

Y:). Note the time and have the technician begin the test.

c. When the technician has completed his bench,/set -up check

it for correctness. Use the diagram on the opposite page

for reference: If more detailed infoimation is needed,

see Section A, Part'IV.

d. If technician has properly completed hils bench set-up

have him demonstrate that he can perform the Operational

Check. Use Section A, Part V, for reference.

JPERFORIANCE .EVALUATION PROCEDURES

a. As the technician demonstrates his bench, set-up and performs

the Operqtional Check, answer Questions A and B on his

Performance Evaluation Sheet..

POST -TESTRECOVERY

a. Have the technician dfsconnectthe equipment that he set

up and re lace it in it original location'.

175

16)4'
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TEST ADMINISTRATOR INSTRUCTIONS

4,,

TEST

4. 0

CO-2, Navigational Computer AN/ASN-35 Operational Check

O

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED

a. Bench test set-up as desCribed in Section A, Parish.yII.

b. Xudio OscillatOr (1)

C. Frequency Meter (2) AN/USM-26 or equivalent

d. Coaxial cables and adaptors

e. T. O. 5N1-3-8-2 or other, applicable technical reference

170
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ti
A

:

CO-2

PRE-TEST SET-UP

a. Perf
Nor .

o

1 .;
form an operationai check of the Navigational Computer

to insure thatit is functioni4 properly. Use the
r .

procedures Outlined in Section A, Part VIII.

, ,

b. After you have found 'the' Computer to be operating properly,

disconnect all the equipment involved in.the bench set-up.

TEST ADMINISTRATION PROCEDURES

.

a. Hale the technician read his instructions and put bis
...

..",'identification number on his Performance Evaluation Sheet-.

. 7

, '1
g .

b. "Node the time and have the technician begin the test':

.
.

o.'When the technician has completed hi9/bench.set-up, ----
.

, 4
. .

t .1,4,..
,

. . r'..... . 4 . .

check it tor:correctneSS. .Use, the diagram on the opposite

; (;)

ipage for _reference. If
.

more detailed,information is

M. needed, see Section A, Part VIfW1
- \

erg4pe
,.,

.....
. "

.. .
(

4

'd.. If the technician can -praperly complele the behO/Set-up,
. a -

have him demonat4te the Operati&allOck.3/Use Seeci9n
; .

N - Aiii'--
.4 or I

Al'art".VIII/for fefeppnce.

PERFORMANCE EVALUATION PROADURES! °',

....,

.
.

t

,. .

'a. As thdtechnician demonstrates_hisobench set-up and_performs ,

4. 4 - .
1 , . ------ .

the Operapional Check,, answer Questions. A and 13 pri .his
:.,

PeiformancelEvaf,uation Sheet. '
M 4:

...

4,

1
. .

4 .--

17-3 "
3.
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Or TO A-13

TO A-I4

Audio
Oscillator
'TS-3820/U

:Indicator Multiple
I v kirk Navigation

ID- 939A/ASN -35

85501

omOuter Test Harness

' CMA-549/T(H)

4

Electronic

Vol tmeter

ME-26

so

P4401

P5402

Control-Indicator
C-3748A/ASN-35 P540I .

Frequency
Meter

.AN/USM-26A

:

SIGNAL IN

STO FREQ

OUT

PI 02

,

Power Control

Panel

Control,Indicator
Auxiliary Cross-

Track
C-3749A/ASN-35

P101

Computer
NaVtgational

CP-622/ASN-35

1000UUF " TO TEST POINT 20

1.89

1 -

ft-.4.



CO - 2

"N.

POST-TEST RECOVERY

a. Have the technician disconnect the equipmeit that he i.

. . /
set-up and replace it in its original location

_

le

181.

174

4

,

.

/

,

t



0

,TEST-ADMINISTRATOR INSTRUCTtoNS
-

TEST

SE-1, Signal Generai45,.AN/URM-25D Usage

TIME ALLOTTED
,

I.

e. %

30-minutes

SUPPORT MATERIALS RETIRED -

.)a. 'Bench test -set -up as described in Section A3

1
e:.

'T..0. 12P5-2APN147-2 or Applicable Technical.batA

c. Coaxial cables and adaptors

d. Insulated alligator and banana -plug shorting' leads

e. Signal Generator (1),- AN/URM-25D

.

f. iDscillpscope (2), Model 545B

\:::---?--.:,-- , .

%**.1)=. .;, ... 1.-, g- Electronic-Voltmeter (3)
' iz.i.'F!:-.,

-.:1-, '-
1

h. Dual diimmy,mixer (4)

. - .

-'InsUrated-SdreT4 driver

Tb

3 -

; t

o

Z. ,
t

%--
g , .

r-.

4..t.
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,
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ti
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.

SE-1

E -TEST SET-UP

x_

e
iz

Make an operational checkout 'of the Radar set as outlined

in Section A, Part V.

. Whewou have completed the checkout and are sure that

the Radar is operating properly, leave the Doppler Test ,

- Harness connected tob the set..
,

c. Review the technician's Test Instructions tolamiliarize

yourself with'them.

TEST ADMINISTRATION PROCEDURES,

ti

a. Have the technician read his test instructions.'

13.0 Note the time and have the technician begin the test.

When the technician has completed Ids equipment 11091(-111

Check it for ground safety hazards before

him.to apply power- (see opposite page).

a

permitting



To
P-6704 on freque4y,

.mixer stage/SCOPE'dOnnector
, on test 'harness

*-;-;

r .

To
J-7608 on
antenna

0

*4,

To
TP-6704/TP-6705
on frequency

.'s tage
To
J-.7603n-,
-antenna-

vino() £9

DUAL 01..911' MIXER

C:ChrA311543-14/TH00'
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tl .

a

SE1.1

:PERFORMANCE EVALUATION PROCEDURES

When the technician announces that he has found the-AGC

circuit withkplerance limits, check his work as

follows 40P

1. Check the Signal Generator to determine that it has

been connected properly.., See opposite page for

'reference.

2. Check the control settings on the Signal Generator
2

to determine thatthey are set properly. See opposite

page for reference.

b; Complete the technician's Performance Evaluation Sheet.
st- ..

POST TEST RECOVERY

a. Have the technician-discoheecrthe equipment that he set'

UO and :replace it in its original location.'

86

.

180,'

a

0 0

A'
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TEST ADMINISTRATOR INSTRUCTIpNS_p.

TEST

SE-2, Doppler Generator, CMA-546 Usage

TIME ALLOTTED

30 minutes

SUPPORTkMATERIALS REQUIRED

a. Bench test set-up as described in Section A, Part IV'

b. T. 0.' 12P5- 2APN147 -2 or Applicable Techni-M. Dafd

Coaxial cables and adaptors

d. Electronic Voltmeter (1)

e. Stop watch (3)

f. Insulated Screw Driver

g. Doppler Generator (2), CMA-546

182

,

7

a

.Y1



-Nrar141.433.3.3,

p

SE-2

fl

a,

'vol.,'

'I "
.311 3,4%.4:0 Art.v.4

44

041111

00

SELECTOR

c.

ZERO ADJ.

RAMIE

RXIK

311 ;tit :303

g V4.

OHMS AC OC COMMON

YODEL 10S
VACUUM TUBE VOLTILE-TER

't (1)

)".

. ..-_,
OW

,mr,

IA+
44

if
a

4 .3 447iie ..
..... . . 0i

SOW 41:1 .034( TIO m .1.
ir 4 WO / t .

44.0.410144 I 4 SICIACTO4e

Is I40ril . t
.

CO.14N4

rag ern omm '
Is moo 4. 0 0

' 0

a
(2)

(3) 189
, 4.

O

4

1



SE -2

PRE-TEST SET-UP

a.' Make an operationa checkout of the radar set as outlined

in Section A, Part V. 4

b. When you have,completed the checkout and are sure that

the radar is operating properly, leave the Doppler Test

Harness connected to the set.

c. Review the technician's Test- Indiructions to familiarize

yourself with them.

TEST ADKINISTRATIOWIEOCEDURE S

a: Have the techniciah reagthis test instructions.

0

Notethe-time and havethe technician begin the test.

c. Len the-'technician hascomiilgted his equipMent hook-up,
. ..

check it for ground safety haiards befo.re permitting

'him to ,apply power(see*opposite page). II,' .-

,

*

..J ..,
rl,

. ,.

N

o
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1'

4

,SE -2

0 4.

PERFORMANCE EVALUATION PROCEDURES
et' .

a. When the technician announces that'he has found the

.Lock-Check Operation to be within tolerance limits, check

his work as f011ows.:

1. Check'to see that.he has, correctly connected the

Doppler Generator, ',See page 185 for refeterice.

2.'Have the technician demonstrate the use of the

Doppler Generator, -Observe his perfbri'ance and compare

it with the procedures listed on opposite page.

b. Complete the technician's Performince Evaluation Sheet.

? .

POST-TESTRECOVERY

a. Have the technician distonnect the equipment that he sej

up, and replace it in.its original,docation.

3.
e0 a

186

1'92 *0 0

C

4,

,



LOCK-CHECK OPERATION TEST PROCEDURES.

a. With the test harness POWER switch

GROUND SPEED SELECTOR at '200 knots

.
GROUND SPEED CAPS INDICATOR at 215

"OFF" flag, sh6i;ld disappear.



7

TEST ADMINISTRATION INSTRUCTIONS

TEST SE-3

Audio
AOscillate r5 TS -382 Usage"

TIME ALLOTTED

,- 30 minutes

--so;;-2;,

SUPPORT MATERIALS REQUIRED

a4.- Bench test set-up as described in SectionA, Part IV

b. T- .O. 12P5-2APNI47-2 or Applicable Technical Data

c. toagial Cables and Adaptors,

A'. I- nsulated Alligator and Banana Plug Shorting' Lead's

Audlo Oscillator (1), TS -382

a

11Al2,

e.

f. Electronic Voltmeter (2): ME-26 or equivalent

g. Tektroncs OscilloscOpe (3),-Model 545B

h. Extension Cables
,

i. Insulated Screwdriver

Jf

'11.

ti

a

1 .

1,94
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SE-3

PRE-TEST SET-UP
{.1

a. Make an operational checkout of the radar get as Outlined in

Section A, Par; V.

b. When you have "completed the checkout and are sure that

the radar.is operating properly, leave thDoppler Test

Harness connected to the set.

c. Review the technician's Test Instructions to familiarize

yourself with them.

TEST ADMINISTRATION PROCEDURES

/4

a. Have the techqcian read his test instructions.
xt

Ailoo

b. Note the time Odihave the technician begin the ter.,'
,A.

.1

4
/

.

, ,

c. When the techn4ian has completed his equipment hook-up,
of, ,g

check, ft'foregrbund safety hazards before permitting

tA Nre

kr)

47
Ao S.

hint to'applrp(?Wer (see opposite page);;.'

190

.

0

3

4i.
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SE-3

%INN

40M
C3 Ma 0

"San 00
4144, OM

MO.

4

tzL

9

NMI 'MAIO

To Input "B" on
Test Harness

o

ism 1414 0101.1.01C0011

,

mWAi...WA
OMMERMENME

my, 7=4:4° be. St

"5 44" te.e ,44"
.41=1;M.- 4 wi a t""

4

Alternately
to

Pins 1 & 5
of

-T-6702
(R -6709 adjust)

MIMM.111.

191

197

a

0
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I

withyL
0,,,(

r 4.3 4

) t.((

10 0
19

N

4). co

Potrsiots
AN 1(4 Ta4

,

0,0(re '1

0
`I.

OF
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a
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ti 1

PERFDRMANCE EVALUATION PROCEDURES

.4

a. When the technician announces that he has found the Second Balanced

Modulator V-6709-Cathode ialance Adjustment to be within tolerance

limits, check his work as follows:

12' Check to see that he has Correctly connected.the

Audio Oscillator. See opposite page for reference.

2. Have the technician demonstrate'the use of the

ObserveAudio Oscillator. Observe his performance and compare
,.e

it with the procedures listed on-page 194.

b. ComPlete.the technician's Performance Evaluation Sheet.

'POST-TEST RECOVERY

Have the technician disconnect the equipment that,he set

upland replace it in its original location.

r

19S

410

192

ft"

e

-r

'
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6

A

Alternately
to

Pins 1 & 5
of

T-6702
(R-6709 adjust)

To Input "B" on
Test. Harness

11511 I1V5

NAM 111./C4

111 114 4 11 01C t.i le leOH ,"'" 11".".--47:
me east

T7'e

.(

a

11040ONI
.1 Abe

risl%1.

4"r

IN 1.1

.1 et.V40

ii

137

193-

\

1.

ft

'1
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1' SE-3

SECOND BALANCED MODULATOR ADJUSTMENT TEST PROCEDURES

a. R-6747 adjusted to null (voltage reading shOuld be less

than 0.05).

b. R-6709 adjusted to equal voltagereading on Scope. '
v

0

C

,11

194,

Ze 0

0

it

6



SE7 3

Lowest-
Reading

Pin 1
of T-6702117.

Pin 5
of T-6792

It

ff

O

input "B" on
Test harness
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2011Ea,
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TEST ADMINISTRATOR INSTRUCTIONS

TEST.

RR-1,.Cryltal, Y46701, Removsl and Replacement

TIME ALLOTTED

10 minutes

ry

SUPPORT MATERIALS REQUIRED

a. Bench test set-up. astdescribed in' Section A, Part IV.

b.

ci

Assorted hand tools, to include various size screw-drivers.

.Technical Reference, such as T.O. 12P5- 2APN147-2,'or equiva-
,

lent.

at

PRE -TEST SET-UP

a. Perform an operational checkout of the Radar set to insure

.

that it is functioning properly. Use the procedures out.:

lined in Section A, Park V.
-----,

S.

zoz

196
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RR-1

b. Review the technician's test instruction to familiarize

yourself with them.
.4

TEST ADMINISTRATION PROCEDURE;

i a. 'Have the technician read his test instructions and answer

any questions he has about how tol take.the test.

b. Haye the technician enter His testa identification number

on his Performance Evaluation Sheet, and then collect it:

c. -Note the time and instruct the technician to begin the test.

d.' When the technician has completed the,removal, examine the.

part to determine that it is the correct one. See Answer

Keylon opposite page.

2

e. Have\ethe technician replace the component he removed.

f.' When the technician` has completed the replacement, inspect

the area for any obvious physical damage and then iierfom.°

an operational. checkout of the .Radar set.

k

s.

.1.

.198
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a
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,

1 -1, I

O

. f

fikok
,.Frequency Miicer St CV-11,86/APN-147 With

'Crystal, Y-670f 'Installed (Circled)' .

s,pit

rystal, Y-6701

Frequency Miicer, Stage, CV-1186/APN-147 With
Crystal, Y-6701 Removed (Circled)

199

204
A

s

11.
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POST JEST ItibOlifiRY

a. If," the Radar set did 'not 'kuncti.on. properly of ter com-

pletion of the test,' remove and re-install the same
4 . .1

. . 4

component the technician did.
,
. .

b.....If' the set is sti1,1; litoperative, request assi.itmqe from

..,
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TEST

TEST ADMINISTRATOR INSTRUCTIONS,

NS

RR -2, RF Oscillator, V=6201, kemoval and ReplaCement

TLME ALLQTTED

20 minutes

.

SUPPORT MATERIALS REQNIRED

a.. II.e4oh.-eea'sseii--titifasi.,described in Section A, 'Part IV.'

'tools
-.;

c. Technical litierence,

.

-:.t6=-41,114.Ude various' size screw ,drivers.

such as.71.?.0-,:-.77ii;/-7.24PN147-2, or equiva-

PRE-TEST SET-UP

a, Perform an operational

that 1.t is functioning

liiiedja.$gction A, Phrt V.

cheCkout the Radar bet to

properly. Use the

206
'/ o

-

"/

insure /-
,

procedures -gift

.-/;;-
,// f '

-er

7

.

/
/'"" 1i -.'/--,

7 o
'A- 4:5/ ..., ,

"e , , ./ r

/ ..., i, ' i
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..k.
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/ .... q. . i.

/ e
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kk.
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, -
Radk%Set04ith R-F,Oscillator,

(Circled)

''R-4.0scl.11atbr, V-6201 .

(`

es.

:;Radar Set With R-F 08cil3,;ator,

V-6201 Removed (Cixclela),

205.



RR=12
A

oe

PERFORMANCE EVALUATION PROCEDURES

'a. -When te test is completed, 'answer :the questions on the

4 Performance Evaluation Sheet.

'":" POST TEST RECOVERY

a. If the Radar set did not function properly after corn-
,

pletion of the test, remove and re-install the same,

component the technician did.

b. If, the Set is still inoperative, request assistance from

local, support.

0

.2.

.

r

ti

.-206

209 ,



TEST ADMINZSTRATOR INSTRUCTIONS

0

RR-3, Frequency Mixer, CV-1186/APN-147, Removal and Replacement

TIME ALLOTTED

10 minutes

SUPPORT MATERIALS'REQUIRED
1

a,-Bericktest'sk-upasclesoribed.seotion A, Part IV.

0

b. Assorted hsficltools, to include various size screw drivers.
,

, .

c. -Techn±Car Reference,"suCh as T.O. 12P5-2APN1 7-2, or equiva-

° vs,:

PRE-TEST/SEiklAa,

s.,47

a. 'Perfortran-opefitional checkcitit of the Radar set to insure

thft it is,fithctioning .properly. ,Use the procedurdoutr

'

,;

Ilt. f: ',1,.., A: - 0-

'lined in SeCtiOn.A.', Part' V.
...

i

-Al
-,- ,

.-.

J

0

7

0

..
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RR-3

b. ReView the technician's test instruction to familiarize

yourself with them:

11

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his test instructions and .answer

..any questions he has about how to take the test._

b. Have ,the technician enter his test identification number

on his Performance Evaluation Sheet, and-then collect:it:

C, Note the' time and instruct the technician to begin the test.
sow

L. When the technician has completed the removal, examine the

part to determine that it is the correct one. See Answer

,

Key on opposite page.

Hakre the technician replace the component he removed,

When the technician has completed the replacement, inspect

. /the area ior any' obvious physical damage and then perform

`an operational checkiint of the Radar set.

1

211

l

210

I-

4
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iS

RR -3

Radar Set With FreqUerity Mixer,
,

CV-118 6/APN-1.47 Installed (Circled)

Frequency Miier

CV-1186/APN-147

11-

17*-74.'7A

01
440,

e
i 4,' 1

Jtaddr Set With Frequency Mixer, 1%

CV-1186/APN -147 Remoed (Ciycled)

212

O
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RR-3

PERFORMANCE EVALUATION PROCEDURES
et-

a. .,,When the test is completed, answer the quegtions o the

Performance Evluation Sheet.

a

POST TEST RECOVERY'

a. If tOp Radar set did not function properly after coM-

pletion of tbe,test, remove and'ere-instalf'the same

component the technicfanudid.

b., If 'the set is still'inbperatiVe, request assistance froul,

local support.

4

ti

213

212

a

I
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TEST ADMINTSTRATQR INS bCTIONS E

0

t '

RR-4, Signal Comparator, CMA-213/APW-147, Removal-and Replacement
9,,

T`,IE ALLOTTED

10 minutes

Pt
a

SUPPORT'NATERIALS REQUIRED , 4 0

a. Bench test set-up fS deseribed,in SectionA, Part IV.

b. Assorted hand tools, to include various size.screw drivers.

c. Technical Reference,. such asT.O. 12P5-2A134147-2', or equiva-

.lent.

PRE-TEST SET-UP

0" 4,

'

.1

. -

a. P,erform an operational checkout.of,thk Radar set to insure

- , , .
.

that it is functioning\properly. '- U.ee the procedures out-

'1
,,,,,,

.-, .3,''

lined in Section A, art V.: -,., ,

.....4.-., .

( ..

t °t
tf .0

414
214

4

a

44011.1-



RR-4
t

b. ReView the technician's test instruction to familiarize,

yourself with them

TEST ADMINISTRATION PROCEDURES

a,. Have the.technician read his test instructions and

any questions he has about how to take the test.

swer

'Have the technician enter, his test identification*umber

on his Performance Evaluation Sheet, and then coll4ct it.

tfk

c. Note the time and instruct the technician to begin the test.

d. When the technician has, completWthe removal, examine' the
4

part to determine that it is the correct one. Sef NAnswer

Key on opposite page.

e. Have the technician replaCe the component he'i.emoved.

f. When the techniciadhas completedthe replacement inspect

s

the area for any obvious physical damage and then perform

an operational checkout of the Radat set.

'216-,



RR-:4

Radar Set With Signal Comparator,
CM-213/APN-147 Installed (Circled)

ignal Comparator,
04-213JAPN-147

se

Radar Set With Signal Comparator,
CM -213/APN -147 Removed (Circled)

217

216



RR-4
0

PERFORMANCE 'EVALUATION PROCEDURES A

a. When the tept is completed, answer the

Performance Evaluation Shee

POST TEST RECOVERY

'4

questions
A.

on the

a. If the Radar sgt did not function properly aftet com

pletion of the test, remove and'reinstall the same.
.

% .

component the technician did'.,

b. If the set is stilt inoperative, xequeit assistance from

local support. 4
t

1

O

e .

1,0IC!

s's

217

. 42l8

p
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4

4
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TEST ADMINISTRATOR INSTRUCTIONS
0

TEST

RR-5, Sequential Timer, TD-505A/APN-147, Removal .and'Repracement-

TIME ALLOTTED

10 minute's ,e

.SUPPORT MATERIALS REQUIRED Ve_

. . I

a. Bench' test 'set-up as described in Section'A., Part IV.

,,-,---.
b. Assorted hand tools, to indlude various size s,creii drilers.\ .

e
4,

0 A ,

c. Technical Reference, such as 1.0. 12P5-2APN147-!2, or' iiiva-

..:

.

to.,:,

O

lent.

PRE- TEST' SET -UP .

a. Perfortq.an operational checkout of the Radar set to

4

,
that it is functioning, properly. Use the ,procedures out-

.. .
-

, .

lined in Section A, Part V-

ure

220

.

0 /



JOL.

z

9' I
b. Review the technielan's:test instruction to familiariie

I

' yourself with thew.

.

-0
.

-,-

'TEST ADMINISTRATION PROCEDURES ,

ir
a. 'Have the technician read his test instructions and answer

. ',, .
I

. 9 any questions he has-about how to take the test.

b.

,

.

Have the technician enter his test identification number
4,

. ,.; ,..

oh his Performance Evaluation Sheet,'and then collect it.
...,

. co
. ,

C. Note,the time.and instruct,the, technician to begin the test.

J'

When the technician has completed the removal,,, examine the
.

.
%

. 4

TAt'to determine' ti* it is the correct one.- See Answer

''f:

,

Key on opposite page.

e. Have the technician replace the component he removed.

f: When the techn'ician has completed-the replacement, inspect

< °s

the "artea for any obvious physical damage-and then Perform

an operational checkeut 4 the Radar set.
6

/

a

0
J

if

222
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RR-5

a

0'

41.

Or-

is

Radar Set With Sequential, Time
TD-505A/APN-147 Installed (Circl

Sequential Timer,
TD-505A/APN-147

ym

-

sr.

t !,
(al..

Af13k:

i; A se

!,f `. .

:%

i

'7. '. N'Se.-

,.., ,'' 1 ,

I .r.

Radar Set With Sequential Timer,
TD-505A/APN 147 Remoygd (Circled).
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PER1ORMANCE EVALIJATION PROCEDURES ..'.
1.1- ;,,,...i 4 , S'.., ' .' :11. 1. .- ..., , t, . 1' 4 / ..i 't-, .1

. 11When theitest Is completed, answer the questions on the
' '

., :,..

;1.1' ':
: ../. ' i?1' , le il -44ivar, ,

ir 1 1; Perfor'Maiice Evaluation Sheet.
iv., t-::, t: ;115:'.,. -., -,....t. -!...

1.; ,'-',..... , ..:,i'..;/ -:
,' .'

-. TOST'TEST RECOVERY
.!,

, a

//^N : a. : If the Radar set did not laretion properly after cora-
/ ,

.. 7 ....

':' A' t. 4 , z. , .pletipn of the test, remove AO re-instkill the same
Z.: 11 ; ,:S11

...
il;:: ___ .. ..

-.--.. ,,`'-- . q, 4:--: i'.-
,,i; . component the technician:Ail:14o.: , .. f--

: \
.. r -0'

:1<,.--.1 If the set is _ still inoperat,i, y;:-request assistance-from- ', --;,:,...
....,,,-.:., ,,-

":
.
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.41*.TEST

- TEST ADMINISTRATOR INSTRUCTIONS

o

RR-6, Crystal Mixer,. CR-7602" (Side A), RemoVal and Replacement

TIME ALLOTTED'

10 minutes

SUPPORT MATERIALS REQUIRED

a. Bench test set-up as described in Section A, Part IV.

b. Assorted hand tools, to include various size screw drivers.
cab .

c. Technical Reference, such as T.O. 12P5-2APN147-2, or equiva-

PRE-TEST SET -UP

a:, Perform an operational checkout of the Radar sett insure

that it is functioning properly. 1.*,the procedures out-

'lined in Section A, Part V.

ft.

6,
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RR-6

b. Review the technician's test instruction to familiarize

yoprself with them.

'TEST ADMINISTRATION PROCEDURES

a. Have the technician read his.,test instructions and answer

0
any questions he has about how to take the test.

b. Have the technician enter his test identification number

on his Performance Evaluation Sheet, and then collect it.

c. Note the:time and instruct the technician to begino.the-test.'

'.,1. When- the technician has completed the removal, examine the ,

part to determine that it is the correct one. See Answer

Key on oppOaite page.

.--

e. Have the technician replace the component.he removed.

f. When the technician has completed the replacement, inspeCt
\

the area for any ob/ious physical damage and then perfOrm

a: operational checkout of the Radar set.

A

T T."
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RR- 6

9

a

r "

,

Set With Crystal- Mixer,

CIS -76C2 (Side A) Installed (Circled)

Crystal -

CR-7602

r.

r

t

Rader Set Ilith Crystal Mixer,-
t-R=7,W. (Side A) Removed (Circled).

229 '4
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RR-26

,
, .

PERFORMAkE EVALUATION PROCEDURES

a. When, the' test iscompleted, answer the questions on the
, -

Perfo ance Evaluation Sheet.

POST TEST RECOVERY
7\-

a. If the Radar set did not functioni:properly after com

pletion of the test, remove and reinstall the same

component the technician,did.

b. lIf the set is still inopevative,.request assistance from

local support.

r I

is
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TEST

TEST ADMINISTRATOR INSTRUCTIONS

RR -7, Blower Motor Assembly, B-501 Removal and Repladement
.+W

TIME ALLOTTED

15 minutes

SUPPORT MATERIALS REQUIRED

a. BenOh test set-up as described in Section A, Part IV.

b: Assorted hand tools; to include various size screw drivo.:,:s.

c. Technical Reference, such as T.O. 12P5- 2APN147 -2, or equiva-

lent.

PRE-TEST S4T-UP %

AV

a. Perform an operational checkout of the Computer set to insure

that it is functioning Proper*. Use the procedures outlined,

in tion A, Part V.

-

r

'' 232
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RR- 7

.

b. Review the technician's test instruction to familiarize

yourself with them.

TEST ADMINISTRATION PROSEDURES
-7r

a. Have the technician read his test instructions and answer

any questions he has about how to take:the,test.

or

ito

b. Have the technician enter his test identification number

on his Performance Evaluation Shest, and then collect it.

c. tile the time and instruct the technician to begin the test.

d. Whet; al technician has. completed the removal, examine the

part to determine that it is the correct one'. See Answer

Key -on opposite page.

e. Have the technician replace tjae compon nt he 'removed.
,

f. When the technician haS4ppleted the eplacement, inspect

the area for any obvious physical damage and then perform

t,

an operational checkout of the Compute? set.

a 234$
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RR-7

4

1

.i.,411.1
..11111,.

Computer Set, With Blower Motor AsS-erobly,

B-501 Installed'-(Circled>

Blower Motor
Assembly,' B -501

z

Computer Set With-Blowerz Motor Assembly,
3-'501 Removed (Circled)

-2
235
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RR- 7

ZERAMANCE EVALUATION PROCEDURES

a. When the test is completed, answer the questions on the
,

Performance EvaluatiOn Sheet.

POST TEST.RECOVERY

a. If the .computer setidid not function properly after com-

pletion of the test, remove and're-install the same

component the technician did.

b. If the set is,still inoperative, request assistance from

Ilocal support.

, ,

236

f



9-

;

TEST

ti

.'TEST ADMINISTRATOR INSTRUCTIONS

RR-8, Track Resolver Drive Assembly, Removal and Replacement_

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED

A
a. Bench testitiet-up as

,

b. Assortedehand tools,

c. Technical Reference,

lent.
d".

PRE-TEST SET-UP

a. Perform an operational checkout of the Computer'set to insure

that it is functioning properly. Use'the procedures out-

lined in SeCtion A, Part V.

described in Section A, Part IV.

to inclUae various diie screw drivers.

such -as T.O. 12P5-2APN147-2, or equiva-

O

Zao
A .

7

a

ti



RR-8

b. Review the technician's test instruction to familiarize

yourself 'with them.

TEST ADMINISTRATION PROCEDURES 44t

a. Have the technician read his test instructions and answer

any questions he has about how to take the test.

0

b. Have the technician enter his test identification number

on his Performance EvalUation Sheet, and then_collect it.

c. Note the time and instruct the technician to begin the test.

d. When the technician has completed the removal, examine the
#

part to determine that it is the correct one. See Answer

Key on opposite page..
e. Have the :technician replace the component he removed..

f. When the technician.has completed the replacement, inspect

,

the area for apy obvious physical damage and then perform 1,,

an operational, checkout of the Radar set.

f

10.

231
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o..00.-
44.0

RR- 8

Computer Set Witti .Track ResQ1rer f.

Drive Assembly Installed .(eireled)
. ,

"Mr-376:41157'1=r*') A 4 4r,
r,

-r 111,1111014.

a

Track Resolver
Drive Assembly

CoMputer Set With Track Resolver
Drives-AssemblyifiRemOved '(Circled)

0
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RR-8

.

'

(

' PERFORMANCE EVALUATION PROCEDURES

. -- .

.
,

,

a. When the testis compleied,'answer the questions on the
,

.

1 ..
Performance Evaluatitha gleet.

-:. .
1

. .
,L!

POST TEST RECOVERY

a. If the Computer set did not function properly after com-

pletion of the test, remove and re-install the same

component the technician did. --,
.. .

;I I

b. If("the set is still inoperative, request assistance from
- ,-,

local support.

'6.

D

C

.. A

2:33

0

4
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Bench test se't-up as described in SOtion A, Part

Assorted hand tools, to include various size scree
'"

c. Technical Reference, such as T.O.

-'-PRETEST SET-UP.



Review the technician's test instruction to familiarize

TEST ADMIOiSTRATION PROCEDURES

Have the technician read his test instructions and answer

, any questions he has about how to take.the test:
:

b.: Have' the technician. enter his test identification number

on his Performance.Evaluation Sheet, and then collect it. .

c: Note the time and instruct the technician to begin the test.

d. When the technician has completed:the removal, examine the

,part.to sletermine that it is the correct'one. See Answer

i',
o:

Key on opposite page.
.

,we.- Have the technician replace the component he removed.

f. When .the technician has completed the replacement; inspect,
,

areathe area for any obvious physical damage and then perform

an operational checkout-of the Computer set.

'

'4'

35
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RR-9

C

11.t074:,--4,sev;vv-
ta,".V04114,,

Computer Set With Translator
Drive Assembly Installed (CtLled)

t,

;
ws

Translator Drive
Assembly

.411.1111:

Computer Set With ZransltOr
Drive Assembly Removed (Circled)

V



br

RR-9

PERFORMANCE EVALUATION PROCEDURES

a. When the test is complete&r.:answer the questions on the

Performance Evaluation Sheet. :--

,POST TEST.RECOVERY

a. If the CoMputer set 'did not function properly after com-

pletion of_the test, remove and re-install the'same

componentthe technician did.

-'b. If the'set'is still inoperaive,4equest

local support.

assistance from

ti

--

248
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4.

A

TESTiDMII4LSiRATORINSTRUCTIONS

RR -1Q, Relay, k-410, Removal

TIME ALLOTTED
..-.

20 miniites

---:'.-IPPKW.- MATERIALS REQUIRED,

est set-up as
'
Assorted hand'to4s,

c. Technical Reference,

a.

lent.

PRE-TEST; SETUP'-

aD

it-:-----____
and ROolacement
-ro,

described in Section A, Part IV.

to include various size screw drivers.

such as T.O. 1285-2APNI47-2, or equiva-

I .
'

a. !Parform an everaiional checkout of
-.. ,
,r,

./ Itbat it is functioning properly.
,

/ -...
- :! lined in Sectiok A, Part V.
".--,.. . -':--:.-:

..-
c-..
: -

1

238
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z, -

the Computer set to insure

Use the procedures out-



Ritrafl

- ::
4

f-.b Review the technician's test instruction to faMiliarize

yourself with theft.

TEST.A.DMINiiFRATION PROCEDURES
,f '

.

i''

a.-- Have the technician readhis test instructions and answer
!;,_'-,,..-

...,,, .

-",

--
..... ... artyqueitions he has about how to take,the test.

...
._.....

.

b. figve the technician enter his.tes-identificatiop number

...
...

.
...,

.....

on his Performance Evalpation Sheet;: and then collect it.
__.

....t.,-.

c. Note the timandlin4ifie%the technician t6 begin the test.
,

d. When the technician has completed the 'removal, txamine the

..t. part ito det'ermine that it is the correct one. She Answer
.:

- .---: .:t:

-}Cei on opposite page.,..;,'s
.1...

e. Have the
,

technAcian 'replace the component he removed,

f. When the eechnicianhaa co*Itted the feplacement, inspect

the area for'anyobylous-physical damage and then ,perform

an'o.perationai-chotkout of the Computer sot.

:
""

'239
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RR-,140

41 I

a

4 yr

401

4M
t

hi

4a

...
Relay Chassis Assembly, Computer Set
With Relay, K-410(Installed ECircled)

s.,

C

Relay, K410

Relay ,Chassis issembU, Computer Set
'W.ith. Belay,, K-410 Removed (Circled)

as.
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RR-10

Pr

PERFORMANCE EVALUATION PROCEDURES

a. When the test is completed,,answer the questions on the

Performance. Evaluation Sheet.

PST TEST RECOVERY
-At.w

a. If the Computer set did not function properly aftei com-

pletidh"of alb test, remove and re-install the same
b

component the technician_did.

b. If the set is still inoperative, request assistance from

local support.

a

a

-254,
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'TEST ADMINISTRATOR INSTRUCTIONS

TEST

,AD-1,-TransMitter Output Power Ad -ment

TIME ALLOTED .

30 minutes

0,4

SUPPORT MATERIALS REQUIRED =

tl

,a. Bench Test Set-up as described in Section A, Part IV

b. T. O. 12P5-2APN147-4orApplicable technical Data

c. Coaxial Cables and Adaptors ,
d. Radar Test Set (2)f AN/UPM-10 or eqviv4ent

e. Digital Voltmeter (1) or equtvalent

Insulated Screw driver

t.

C

.,;".., -. ---1
. ';,64fi )

n.!..,:. " t.. ',, S--

_ .2. t, ?'
t , .

I

.c

I 0
o

o

1 / .

256
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AD-1

a
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AD-1

I.

PRE -TEST SET -UP

Perform an operational checkout of the Radar set to insure

that it is functiOning properly. Use the piocedures outlined in
A

Section A, Part V.

b. 'If the set is not functioning properly, request one that is,

or request assiiltance from local sapport to correct the problem.

A

c. If the set is functioning properly, proceed with the

Pre-test set-up:

.

Locate R-6604. It is located on the Receiver/Transmitter

as shown on opposite page. Note its position.

e. Rotate R-660% ten 360 degree turns counter-clockwise

(CCW
71h,

).

'f. Review the technician's Test Instructions to familiarize

yourself with them.

244
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,AD -1

TEST ADMINISTRATION PROCRDURES

.a. Have the technician read his instructions and put his

identification number on the Performance Evaluation

Sheet.

b. Note the time, and have the technician begin' the test:

When the technician completes his bench set-mp for
1

performing t i e ,adjustment, he will ask you to check it.

d. *Check the technician's bench set-up for safety hazards

such as:

1. ungrounded tett or primf equipment

2. uninsulated wires or connections

3. improper connections'. (See opposite page for

correct bench set-up for this adjustment.)

e. Have the technician correct any un-safe conditions be-'

- 1
fore applying power. DO NOT, however, correct errors

that are not un-safe.. (For example, wrong test equip-
/

ment.)

as

#C.t
/

4.1

260
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AD-1

e.

OHMS
ADJ.

SELECTOR RANGE

REM

4e
0.;,30V

ezo%

OHMS AC

%

No\. VACUUM TUBE
It

DC COMMON

410$
VOLTMETER

4,0

jo To TP-7201 & TP-7205

on frequency tracker

a

t.

ToJ-7701
on receiver/trans
initter



AD-1

/

f. 'Alen you are satiefied that the bench set-up is safe/
//

have the technician continue the test.

s.
/ '4 .

g., Stop the test when time has elapsed or the -technician

indicates that he has completed the adjustment. ,

!r

PERFORMANCE EVALUATION PROCEDURES
me /'/ /

'a. Have the technician demonstrate that the Transmitter

Output Power .Adjus tment's s within tolerance limits.

st,

. .V.
b. This is done as fcillows% '

t
-', 2-,,, -,.. - . /

- .V
- UPK-10 DBM readini'Will bei. 'between 25,4 and 28 ,,1

/ T

with meter at BA,LANCE position. (DBM,readfn'g,,,is pOwer- ,./
., -V-. /

meter. plus cable 'attenuation.) (tee ,oPycisite .page-.)/ -
-,-. ,z z .

/

c. Have technician complete quescioii on Performance

Evaluation Sheet. /-

d. Collect .?sheets and mark- question II.

z

'262

28



AD-I ,

4

^

le=sliriunlo
MINCROVOI $.

100.4. .00

needle-position 25.4 to 2'8.l DBM

263
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AD-1

POST -PEST RECOVERY

is

a. If,technician sucCesstuIly accomplished the adjuStment,

recovery is completed.

v

b Iftechnician was unable to perform the adjustment,

return R -6604, to its original position.

c. Perform operational checkout to thermine if set is

still functioning plroperly.

d. If set is still not fnnctioning properly, request

assistance'from local support.'

250

264

O



TEST ADMINISTRATOR INSTRCTIONS

t
.

TEST-

r

AD-2, Modulator Adjustment

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED

C

a. Bench Test set-up as de ribed in SectioU A, Part IV

b. T. 0. 12P.5- 2APN147 -2 or Applicable Technical Data

c. Coaxial Cables and Adaptors'
.

4)

d. Frequency Meter (1),''AN/USM-26 or equivalent
,

elA Radar Test Set (2),'AN/UPM-33 or equivalent

. Insulated Screw driver

g.. Insulated. Alligator and Banana Plug Shorting Leads

.-

-01. *a-
its-

.

. .
...

266(:
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O

a. Perform an operational checkout of the Radar set to determine

that A is functioning properly. Use the procedures outlined

in Section A, Part V.

b. If the set is not functioning properly, request one that

is, or request assistance from lotal support to correct

the problem.

c. If the set is functioning properly, proceed with the Pre-test

'set-up.

,

:,

::,

locate R-6109. It is located on th&-Receiver/Transmitter'

as showndin opposite page. Note its position..

fat

e,, RotateR-8109 eight 360 degree turns counter7clockwise

(CCW) .

f. Review the technician's Test Instructions to familiarize

yourself with them.
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AD-2 ^

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his instructions and put hid

identification number on the Performance Evaluation

Sheet.

b. Note the time and have the technician begin the test.

,

c. When the technician completes his bench set-up for

performing the adjustment, he will ask you to check'

°A. -Check the technician's ,bench set-up for safety hazards

such as:

.

, 1. ungrounded test ytprime eipipmepte

uninsulated wires or connections

3. improper connections. (Seel opposite page for

correct bench set-up for this!adjustment.)

e. Have the technician correct any un-safe conditions be-

fore applying ptwer. DO NOT, however, correct errors
. I

that are not An-safe. (For example, wrong test eiudp-

: ment.)

270
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To-P-7701 on receiver /tr, ns-

-mitter

, es

x"ri'Cr cf;P

104.1.

meanest.01

/ \h_rp

1.10 MN. 04

IntNO11 00
0 0

0

o60

a

."'ho,

IPECTOttot
,UotalLei

orvrtrt ',XV,'

rt,
to

111To J-8101 on receiver/trAns-
.

, mitter

rACOutCo

"CCM*ctallt

271

-7,hivs73 _

TA:"

Ott

COMLATVI
;,11(00CoCv

VW.
hiftme,



AD-2

74 1

f. When you are satisfied that the bench set-up is s.afe,

have the technician continue the test.

g. Stop tha%test when time has elapsed'or the technician

indicates that he has completed the adjustment.

PERFORMANCE EVALUATION PROCEDURES

1

a.o'Have the technician\demonstrate that the Modulator
o

adjustment is within. tolerance limits.

b. This is done as follows:

- Technician will show a Modulation Index of 3:8 and

.2.4 on UFM-33 as shown on.opposite page.

c.' Have technician complete question I on Performance

Evaluation, Sheet.

did. Collect sheets and mark question II.

(.272



AD -2

S.

Modulation Index 3.8
es.

2 AV
2222Uffi:2 0,1

vt, Pij

Modulation Index 2.4

OSCILLATOR
21120V21:22

mt2f2
Areurtot

4-

orn.ury

A ,,k,,, /1 ,

27,3
258



C.

AD-2

POST-TEST RECOVERY

a. If technician successfully accotplished the adjustment,

recovery is completed.

.

,

b. If technician was unable to perform the adjustment,

return R-8109 tb its original position. Also R-8110

pal- adjusted.

c. Perform cperational checkout to determine if set is

still fundtioning properly.'

d. If set is still not functioning properly, request

assistance from local support.

259:
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TEST ADMtNISTRA R INSTRUCTIONS 2

TEST
4

AD-37 Crystal Oscillator V-6701A Adjustment

TIME ALLOTTED

3,0 minutes

SUPPORT MATERIALS REQUIRED
-

,

a. Bench Test set-up as described in Section A, Part IV.-

b. T.P. 12P5-2APN147-;.2 or Applicable Technical Data

c. Electronic Voltmeter (1), Model 410B or equivalent

d. Extension Cables

e. Insulated Alligator and Banana Plug Shorting teas
£. Alignment Tool (Screw Driver Type)

g. Blade type Screw Driver

I P

26o

.. 276
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AD-3.

'

L.

!-

0

OHMS
ADJ.

ZERO ADJ.

5

SELECTOR RANGE

RXIK
30V

, .;

OHMS AC 0C COMMON

MODEL t 410
VACUUM TUBE VOLTMETER,

;.

277 ' . .2t1

4



:

t

4

AD-3 r.

,
PRE-TEST SET-UP

a. Perfbrm an operational checkout of the Radar setlp insure

that it is functioning properly. Use the procedures

outlined in Section A, Part V.

b. If the set is not functioning properly, request one that

is., or request assistance from local support to correct

the problem.

c. If the set is fUnctioning properly, proceed with the

Pre-test set-up.

d. LocateL-6701. It is located, on the Frequency Tracker

as shown on opposite page. Note its position.

6

e. Loosen the lock-nut (1) that holds the slug of L-6701

in position.

f. Rotate L-6701 slug (2) sib 360 deOee,turns counter-

clockwise (CCW).

g. Tighten the lock-nut (1).

h:" Review the technician's Test Instructions to familiarize

yourself with them.

278
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AD-3

TEST ADMINISTRATION PROCEDURES

a.' Have the technician read _his instructions and put his

identification number on the Performance Evaluation

Sheet.

B., Note the- time and have the technician begin the talk.

C.* /When the technician completds his bencht/
performing the adjustment, he will ask

set-up for

you to check it.

Chegk the technician's bench set-up for safety- hazards

such as :
. .

1. -Ungrounded test or prime equipment

2. uninsulated wires or connections

3. improper connections. (See,,opposite page for

correct bench set-up for. his adjustment.)\ ,
technician correct any tksafe, condi tions

DO tect. koweveP,".correc't errors

(Foeikealiip le , wran.v.tes t
NC% ".'41
'3110:.11;

C't

e. Have the

'
fore applying power.

that are not Lm-safe.

merit.)

be-

equip-

4

'280'
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0

OHMS
ADJ.

ZERO ADJ.

SELECTOR RANGE

RXIK
30V

411

OHMS AC DC COMMON

1

1400E L 1 410 9

VACUUM TUBE VOLTMETER

P

lbw TO TP-6701 on
frequency tracker



AD-3

f. When' you are satisfied that the beticli set-up is safe,

have'the technician continue the test.
.

g. Stop the test when3time has elapsed or the .technician

indicates that he has completed the adjustment.

PERFORMANCE EVALUATION PROCEDURES

a. Havg the technician demonstrate that the Crystal Oscillator

V-6701A adjustment is within toleiance limits,
7

This is done as'follows:

With VTVM leads connected-to TP-6701 ,and grthind, meter

will read between 6.5 and 10 VAC for.3 different

groundspeeds.

_ .

Technician will select 300 knots, then spo. and finally

800441eOts. All VTVM readings will bedri the range of

6.5 to 10,VAC (See opposite page.)

G. Have technician complete question I on Performance

Evaluation Sheet.

d. Collect sheets and mark question II.
,

p.

I

/

4
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VOLTS

e

OHMS
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ZERO ADJ.

SELECTOR . RANGE

RXIK

°.1 30 V /146/r
°01,

uttO
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5
O x

E
<

OHMS AC DC COMMON

MODEL
I

41013.

VACUUM TUBE VOLTMETER

283
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a

Olt TO TP-6701 on

frequency tracker
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AD-3

POST TEST RECOVERY

a. Have the technician secure the set screws holding L-6701.

b. If technician successfully accomplished the adjustment,

recovery is completed.

c. If technician was unable to perform the adjustment,

return L-6701 to its original, position using L-6701.

template. (As.shown onopposite_page)
40

d. Perform operational checkout to determine-if set is still

functioning properly.

e, If set is still not functioning properly, reqUest

,-:.assistance from:local support.

a.

I.

0.

284
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TEST ADMINISTRATOR INSTRUCTIONS

TPST

AD-4, Lock-Check Resistor R-6806 Adjustment

TIME ALLOTTED

30 minutes

SUPPORTMATERIALS REQUIRED
V.

.

a. Be ch Test set-up as described in Section A, Part IV

b. T.0, 12P5-2APN147-2 or Applicable Technical Data

c. Colaxial 'ables and. Adaptors

d. Insulated Alligator-and Banana Plug StIorting,Leads. .

e. Eletroni Voltmeter, Model 410B or equivalent (1)
..,

f. 'Extension Cables. ,

g. Ins6lated\Screw driver

4
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ZERO ADJ.

SELECTOR RANGE

RXIK
30V
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MODEL 4108
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AD-4

PRE-TEST SET-UP

a: Perform an operational checkout of the Radar set to

--insure-that-it-is-functioning properly. Use the procedures

outlined in Section A, Part V.

b. If the set is not functioning properly, request one that
. .

is, or request. assistance from local.support to correct'

the problem.

c. If the set is functioning properly, proceed with the

Pre-test set-up.

d. Locate R-6806. It is located on the Signal Comparator, as

shown on opposite page. Note its position.,

e. Rotate R-6806 ten 360 degree turns counter-clockwise

. (CCW) .

f. Review the technician's Test- Instructions to familiarize

yourself with them.

212

O

O

288

..

O
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AD-4

TEST ADMINISTRATION PROCEDURES

I. at Have the technician Iiistructi °rise and:: puts hist. 0

7 k,;) ill r,1 r 1-, t4
identification number on the Performance Evaluatibn

7 7,

Sheet.

r- 6

, b. Note the time. and. have, :then technician begnntAiret. test#

As
c. When the- technician completes his bench-i'et-up:for

performing the .adj'ustnientl,i the taSk, y,onitto4.11004,

d. Check the technician's bench set-up for sfetY-;hazards

such as:.

1. ungrounded te's't 'or', pfime equiphient-os:z .,
,-... #

1

2. unin§ulated wires or connections -- r ,,, r - , , , ,.:rt't r., .,1 ri, , ,Q13 t,er-,-t.; ol ,... i ,,
;

. improper connections,. (See opposite page ,EO
'i

correct -bench set -up for _this adj us tmqiii:t .)'
:., ' ,4'.i 4,.:5 C T n,-', t .lilt. iVilti CO i' -an= 1:: n r, -.?

v r .

t ".1 t ;It

1Have 'the technician correct any un-safe ccinditions be-
'

fore ,applying power. DO NOT, however,* correct errors
... -,

(For example, wronetet t ecinip-
.' ''

that are not un =safe.

ment.)

i

a

4,
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Ab -4

f. When you are satisfied that the bench set-upAs safe,

have the technician continue the test.

g. Stop the test when time has 'elapsdd or the ,technician

indidatesthat he has completed the adjustment.

/
PERFORMANCE EVALUATION PROCEDURES

tw.

a. Have the techniciaq,4eTonstrate'that theLock-Check

Resistor adjustment is within tolerance limits.

b._ This is done as follows:
. ,

V1VM reading,wilI be between 1.4 and Z.2 V.D.:C.

(See eppositetkage.)

'
-

29.2
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AD-4

POST-TEST REC ERY

(.

N
a. If technicSen successfully accomplished the adjustment,

1A-:
recaVery:As-completed:

b. If techpiCia'n was unable totpei?Orm the adjustment,

return R-6806 td its original 9Osition, (Thirteen

360 degree turns CW from fully CCW position will adjust

to acceptable standard. Click dtnoteslully.CCW - can be

heard and felt.)

c. Perform operational checkout to determineif set-is

still' functioning properly.

d. If set is still. ti t functioning properly, request

assistance from local support.-

1G n

oI

ti
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TEST

TEST ADMINITRATOR INSTRUCTIONS

. AD-5, Power Supply AdjUstments.

TIME ALLOTTED

30 minutes'

SUPPORT MATERIALS REQUIRED

. a. Bench Test set-up as described in,SectionA,P#YTV

. / b. T.O. 12P5-2APN147-2 or Applicable Technielal-Data

quivc. Elecgronic Voltmeter (1),-Model 410B or equivalent;;
, ...

d. Insulated Screw Driver

0

V
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AD -5

.

PRE-TEST SET-UP

.

,..

. .
.

-.417.-.' Perform an operational checkout of-the Radar set to
.

-,

.y

;:insure that it is functioning ilroperly. Use the procedureson
outlined in Section A Part V.

b. If the set is not func Toning properly, request one .that

is, or request assistan e-froin local:Support to corect
.

.the problem.

If the set is fundtionihg.properly, poceed with. -the Pr -r-

' Locate: R-7220 -(1), R-723I (2) and R-7248'id). It is'iocated:

test set -up.
- ,

if

o,'

, ..

n the Frequency Tracker, as shown on opposite.'page.' Note
.

y .

their position. :' ,-
.

e. Rotate R-7220, R:-,7233 anti R-7.248eight 360: degree turns countei-,

clockwise (CCW).

f. Review-the-technician's

---ydurself'With them,:

Test ihstrUctions.

. ,

1.

In .

in

.

h. 281 .

'298-

.

.

. .



,..0.-
vs

<<
v

*101

,,nre,,,,,,40%
47

to

o

4

10t1.1N
O

3IN
 O

H
IO

?

2
1

07011;IN
04011M

A
T

0A
0i0.1412,

01

E
l? S

T
A

G
E

 F
R

E
Q

U
E

N
C

Y
C

V
-118G

/A
P

N
--.117(Y

)
C

A
C

 3320-4E
10 B

LO
C

K
 '3700

-

S
'Y

kibt
'A

, A

0
4.

.e

44.a



TEST ADMINISTRATION'ftOCEDURES'

a. Have the technician read his instructions and put his$

identification numbe on the Performance Evaluation

Sheet.

Note the time and have the technician begin the test.

C. Olen the technician completes is bench set-up for

performing -the adjustment, h ill ask you tO'Check it.

d:, Check the technician's benCh set-up for safety hazards

strch as:

1. ungrounded test or prime equipment

2. uninsulaeed wires or connections

. 3. improper connections. (Ste opposite yage for

correct bench set-up for this adjustment.)

e. Have the technician correct any -safe conditions- be-

fore applying power. DO NOT, ever, correct error%

1
_ .

t 4

that
.

ere not nn-safe. (For example: wrong test equip-

.ment.)" .
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AD-5

f. Whan you'are satisfied that the bench se't-up is safe,

have the technician continue the test.

g. Stop- the tAst when time has elapsed or the technician

indicates that he has completed the adjustment.

PERFORMANCE EVALUATION PROCEDURES

a. Have the technician demonstrate that the Power Supply -s

adjustments are within tolerance limits.

b. ,This is done as follows:

The technician will show voltage readingsat,

TP-7201 = 500 VDC t 1%

TP-7202 P +280 VDC -±.1%

TP-7203 = +408 to 132 VDC

TP-7204 = -135 to -165 VDC

TP-7205 =4-425 VDC t 1%

Sep opppsite page.

-302

t,

285- -
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AD-5
I

PERFORMANCE EVALUATION PROCEDURES (COn't) A

/'.

e. Have technician complete question I on Performance

Evaluation Sheet.' r-

d. Collect sheet and complete question II.

304 .



AD-5

,POST-TEST RECOVERY

,

If technician successfully accomplished the adjustment,

recovery is completed.
°

b. If technician wa$ unable to perform the adjustment,

returi R-7220, R-7243 and 1-7248 to their original position.

Performoperational checkout td determine'if set i still

functioning properly.

If set is still 'not functiohing pr6perly, request assistance

from local. support.
I.

r

)

)-) 4,1 (

. "

g

0

t.

306
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AD-6, Sine-Cosine Potentiometer R-301 Adjust Ment

Test 'set-up. as! :claScribed ini Section A,

or ARpill,cable 'Technical Data

meter 1) , ME-26 or equivalent
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3 ft
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AD6
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PRE-TEST SET-UP 4

. .

. .:.

.

-
*,,

,

.

a. Perform, an operational checkout of the.Computet set to
N.,

5, .

insdre,that it is functioning properly; Use the procedures,.

outlined in Section A, Part VIII.

b.
0If the set is not functioning properly, request one that-

0

is, or request assistance from local support to correct

the, problem.
4

c. If the set is functioning properly, proceed with the

Pre-test set-up.
g 1

4.

c,

,,

d. Locate'R-301. It is located-on the computer, as shOwn on

opposite page. Note its position.

'KIN ,
/

4} e.- Loosen the three set screws (1) that hold R-301

position.

'f. Rotate g-301 ten degrees (45°) counter - clockwise (CCW).

g. 'Tighten: id thre6 set screws Cl)..
..

.
,

h. Review the technician's Test Instructions to familiarize

yourself with them.
-

. 4
,

a

"i.

, ..

..r

at r

1

4
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AD-6

TESMADMINISTRATION, OtOCEDURES

Have the technician read his instructions and put his

identification number on the ;Performance Evaluation

Sheet.

b. Note the time and have the tech,nician begin the test.

c. ,When the technician completes his'
.
bench set-npfor

performing the adjustment, he will ask you to check it.,,;
20; S

d. Check the technician's bench set-up for safety haiards

such as:

1. ungrounded test or prime' equipment

uninsulated wires or connections

3. improper connections. (See-opposite page for
a

correct bench, set-up for thisAtadjus tment.)

e. Have the technician correct any?un-safe conditions

fore applying power. DO NOT, however, correct\errors

that are not un-safe. (For exampled wrong test equip-
;

ment.)

293
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AD -6,

POST-TEST RECOVE

a. Have. the technician secure the set screws holding R-301%
11,

b. If technician successfully Accomplished the adjustment,

recovery is completed.
.

If technician was unable to perform the adjustment,

return R-301 to its original position.

d. Perform operationVebeckout to determine set is

still functioning propely.,

e. If set is still. not functibning properly, request assist,Ipct,

from local support.

1r

31.4

;c:95
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AD-6

f. When you are satisfied that the bench set-up is safe,

have the technician continue the test.

g.. Stop the test when time has elapsed or.the technidian

indicates that he has completed the adjustment.

PERFORMANCE EVALUATI0NSPROCEDURES

a. Have the technician demonstrate that the Sine-Cosine

Potentiometer R-301 adjustment is within tolerance limits.

. This is done as follows:

- With VTVM 4ds connected pins 12 & 14 of J-301test

jig and Main cam at zero, technician xotates

slightly CW and then CCW.

VTVM needle will rise,when R-301 is turned in either

direction, if it has been properly adjiisted. About

0.05 to 0.25 VAC.(See opposite page.)

c. Have technician Complete queStion I on Performance 1

Evaluation Sheet.

ti d. Collect, sheet and complete question II.

316
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S

TEST ADMINISTRATOR - INSTRUCTIONS

TEST

AL- , Antenna Synchro Alignment
o

TIME ALLOTTED

30 minutes

) SUPPORT MATERIALS REQUIRED

'14 ,-

a. Bench Test set-up as described in Section A, Part IV

b. eT.O 12P5-2APN147-2 or Applicable Technical Data

c. Electronic Voiltmeter (1) ME-26 or equivalent

d. Doppler Antenna Alignment Jig (2) CMA-548

e. Blade-typeScrew Driver

318

Z98
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C.

o

PRE/TEST SET-UP

a. Perform an operational checkout of the'Radar.set to insure'

that it is functioning "properly. Use the procedure;; outlim.0

in Section A, Part V.'

b. If the set is not functioning propeiy, reoliest one th.,1

or request assistance from local support to correct tHL'

problem.
a

t4
.061

c. If the sets is funOtioning properly, proceed with the Pre-test'

set-up.

d. Locate T 1. It is located on the antenna; as shown on

the opposite page. Note its position.

e. Loosen the No set rews (1) that 'hold TX-7601 in position.

-S

Rotate TX-7601 forty;five degrees (450) counter-clockwise (CCW).

4

g. Tighten thetwo set screws (1).

*111. Review thetechnician's Test Instructions to familiarize

yourself with them.
0

320
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4

TEST Al)

I is

ISTRATION'PROCEDURES

a. Hoye the technician read

ntificatien number on

hisipstructons and put his

the Performarice Evaluation

e

2it . s

40 ,

'b. Ntte the time and have the technician 'begin the test.,
,,-- . ..

m.
c. 'When the technic completes his bench ..set-up for

11 '
perfonntng,fhe liintnent,.. he will ask you to check 'it..?-,....

_.'-',-- .-- .- '' .......,....,-... . '....... -. ,
. ... 7... 7. "....., _-:_r_71:, , --,,-.

,... .... "1":' , ,Z,
. .- o

' ,12, ___, , ,; , ,,, ::' i' ...2 rrt--:-::--5 1 ' ... -

X.' °?-5t-Tteac the te-aftliCian's bench *setEz_up. Jor-safety hazards
,..,.... i--2.--- .!..,o,! .,- - ........,

such as; ig-° , ......,,.......;,
. ,

ungrounded test or prime equipment

.uninsuleted wires or connections

improper. connections-. (See opposi te pagefor

correct bench set-up for. this' alignment.)

e. i;Have* the.-tachnician correct any up-safe conditions
*

;
Det"NOT, however, correct erior;s,'

(Fdr xample, wrong tes:t,equip-,.

tore applying power.
I..:

that un-safe., ...

ment.)

bert

//
i.," Y.; ', / . -
, /1.

,

'322
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r.'1..., :r".' P;i/. (/1: 1 ''' t::... .014.:f.'
':'. :./'" ; ':-.;21'...: . I *. t /117:i .rje;,, i,. ./.,

, / ,,- :....S.j. it .., - ;.: ,.1. .:,.!. try',',. ye/ s ,
''''; 4 -V. -: '2; :.( 1 i '::, 1,,,?...474
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1;
\

:-

t

-;"

t ,'

, se.

,.,..

"CC'. -

A .,,

r-tt:TK /..s"
0.,

r.
,J

.`

z 7.4 NN1,',\

. ,

'-r

.

'o

/ _7;4,1.;
. C.> en

es4 +

/
; f

, .
-

s.

J,-
. . -

s".

"-
:v.,/

E-

.... q.
7.-:'... -- , ...i- .. - "..:-. -.--

""-'4.*:- -
.

....r...,:,........ - ,...,....,,a,--, IV,..-

-- , A ...,5--:-.:., ....:-.. : ,,,- .... .

- 1-;;',.. .....t-?..""f-, .r.:,::;-- ""

,----;--...-- .----"' ; T,---`--.11 -1.!. .- . "':,,e ...T.?' -1..1.11711." ., -

...-.... ..-- .:- a-,--. -
;_: ...5..-1-'er'f.7 o

..,,,..--.,-- -
, . .

N.

N`..
:

6,



4 ,

V
/f.' When, your.axe,sattsfid-fhat
t

.

.,, 7/, ,

the technician,continue the test.
,-/ ,,-...

/ '''

the bench set-up is safe, have'

t Lit

' / .

g. Sb:A)'the test' when time has elapsed or the 'technician
, .

'indicates that he"as completed the alignment.
.

: .,- ..,,,/
PEgPORMANCE)EkLUATIO PIQCEDURES

r

, '',` ,:,"---: .2:- '1/41- /; / ,

- ,' . .

.- - !"--./ i'g"- F.., / /, o

xl,`.a.,,-,H0e,,i the technician demonstrate that the Antenna Syrichto
.;
.'....t.,' ';' ''' -/",--,.. ,- lignment is within ,tolerance limits.
, _ - (.---

This is done as follows:

- With VTVM leads connected, technician rotates TX-7601 "

slightly CW and then CCW.

k.

- VTVM needle will rise when TX-7601 is tutned in either,

'direction, if it has been properly aligned. See opposite

, page., It
Pf

c. Have technician complete q uestion I on Performance

Evaluation Sheet.
a

.

.' Collect sheetsandmark question II.

Ai*
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AL-1

POST-TEST RECOVERY

r.

t

a. Have the technician secure the set screws holding TX- 7601.°
.

b. If technician successfully,accomplished the alighment,
a

A
recovery is completed.

c. If technician was unable to perform the alignment, return

ti TX -7601 to its original position

d. Perform' operational checkout to determine if set is still

functibning properly.

e. If set is still not functioning properly, request assistance

3

fiOmiocal support.

J.

306

A

k

40.

326



TEST

TEST'ADMINISTRATOR INSTRUCTIONS

AL-2, 200-KC Bandpass Filter

TIME ALLOTTED

45 minutes

AOrla
SUPPORT MATERIALS REQUIRED

ignment

a. Bench Test Set-up as ,described in Section A, Part IV.

b. T.O. 12P5-2APN147-2 or Applicable Technical Data.

c. Insulated Alligator and Banana Plug Shorting Leads,,

d. Electronic Voltme\.er (1), ME -26 or equivalent,

e. Extension Cables (2)

f. Alignment Too). (Screw driver, Type).

328

t
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AL-2.

`PRE-TEST SED=UP'

I

4.

. -

a. Perform an operational'checkout of the Radar set to insure

that it is functioning properly. Use theprocedures

in Section A, Part V.

b. If the set is not functioning 'properly, request 011(,: th.1

or request assiatance from local support to correct the 1),(

c. If these is functioning properly, proceed with, the Pre-ttst

set-up.

.

d. Locate L-6703 and L-6705 located on the frequency mixer-stage
ii .

as shown on the opposite page.. Note its position.
,

e% Loosen the lock-nuts ,(1) that hold the slugs ,(2)

of L-6703 and L-6705 in position.

f. Rotate L-6703,and L-6705 slugs (2) six 3600 turns counter-

clockwise (CCW).

g. Tighten the two lock-nuts (1).

h.i Review. the technician's Test Instructions to familiarize

yourself with them.

309
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AL-2

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his instructions and put his

.;.

, .; ,

'identification number on the Performance Evaluation

,Sheet.
,.::

1

b. Note the time and have'the technician begin the test:
s,

c. When the technician completes his bench set-up for

performing the alignment, he will ask you to check it.

d. Check the technician's bench set -up for safety hazards

such as:

1. ungrounded test or prime equipment

2. uninsulated wires or connections

3. improper connections. (See opposite page for

Correct bench set-up for this alignment.)

e. Have the technician correct any un -s'afe conditions be-

fore 'applying power. ,DIQNOT, holwe4r, correct errors

. /\ that are not un-safe. (For example wrong test equip-.

ment.)

t
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PI

4L-2

To either terminal
3 or 4 of L-6705

a

a

e,

To either terminal
3' or 4 of L-6705
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AL-2

/
f. When you are satisfied that the bench set-up is safe, have

the technician continue the test.

g. Stop the test when time has elapsed or the te chnician indicates

0 that hilhas completed.the alignment.

PERFORMANCE EVALUATION PROCEDURES

,3 .?

a. Have
()

the technician,demonstrate that the 200 -KC Bandphss .P'i.
.

Filter alignment is within tolerance limits.

b. This is 'done as follows:

With VTVM leads connected, across terminals 3 and 4 of

L=6705, technician selects groundspeeds of 300,500 and

800 knots,.

VTUM will read between 3.0 and 5.5 VACfA a groundspeed

of 300 and 800 knots - between 4.5 and 7.0 VAC for a

groundspeed of 500 knots. (See opposite page.)

c. Have t echnician complete q estion I on Performance

Evaluation Sheet.

d. Collect sheets and mark question II.

334
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O

.
POST-TEST RECOVERY

. i V . A.
. ..

a. Have the technician..socure-the lock-nuts holdimg the slugs of

1/-6703 and 1,-615 of VUVN if readings were correct.
. .

;,

..

b. If-technician:sucdessfully accomplished the alignment

O

' recovery is completed..

c. If technician was unable to-perform the alignment", return

"L,--6703 and L-6705 to original position. Use L-6703 and L-6705

tomPlaLe to adjust set" as shown on opposite page.

d. Perform overatjonal Checkout to detrMine if set is still

,functioning properly.

If set isosti41 not unctioning properly, request assistance
9

fv,om local.,.support.
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, .

"TEST ADMINISTRATOR INSTRUCTIONS'

jr

.1
3, Grou0speed and Drift Circuits Alignment

,I TIME ALLOT D
. 51..

minutes'

STiP,PORT- REQUIRED

a. Be nth Test set-up as ded:Cribed in Section A, Part IV

T.O. 12P5 -2APN147 -2 orApplieple Technical Data
co;

c. _Coaxial cables and"--40451-Ots,:i.

d. Insulated screw .driv": :;er

e. _Electronic Voltmeter (1), Madel-,44(113%7:&!:-.64,..04-krarae
-

-

o ,

tt

' 9 e ,
I
t-

i owimeMi.
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OHMS
ADJ.

SELECTOR

ZERO ,ADJ.,

RANGE

RXI K

.
040\91° 74+

40
I'N30V

/04-
°Ole

0 o
Q- ft,: - 4.)f

OHMS

4110

X
C

a..

AC DC 'COMMON

\ MODEL 4108
VACUUM TUBE VOLTMETER)
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AL-3

PRE-TEST SET-UP

a. Perform an operational checkout of the radar set to

insure that it is functioning properly. Use the procedbres

4 outlined in Section A, Part V.

b. If the set is not functioning properly, request.one that

is, or request assistance from local port to correct the -Al

problem.

c. If the set is functioning properly, proceed with the Pre-test

set-up.

d. locate R-7932 located on the Electronic Control Amplifier'

as shown o opposite pagg. Note its position.

O

e. Rotate'R-7932 ten 360 degree_turns counter- clockwise (CCW .

I

f. Review the technician's Test Instructions to familiarize yourself

with them.

O
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AL-3

TEST ADMINISTRATION1PROCEDURES
.

a. 'Have the technician read his instructions and put his

identification number On the Performance EvaD,ation

Sheet.

b.' Note the time and'have the technician begin the test.

1

c. When the technician completes hisr.:bench set-up for

performing the alignment, he will ask you to check it.

d. Check the technician's bench set-up for safety hazaxds

such as:

1. ungrounded test or prime equipment'

2. uninsultated wires or connections'

3. improper connections. (See opposite page-for

correct bench set-up for this alignment.)

e. Have the technician correct any un-safe conditions be-

'fore applying power. DO NOT, br,ucver, correct errors

that are not un-safe. (For example, wrong test equip-

; mont,)

342,
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A

0

VOLTS

14

-4,,4;(4,,,

3o,o,")
.;zx r-rrrr <4,

OhiA o.1X

A4Dr'

OHMS
ADJ.

SELECTOR

^

ZERO ADJ.

RANGE

RMK
30V 447

/00 C4-

o.s.

>

/

OHMS ,AC DC COMMON

MODEL 4108
VACUUM TUBE VOLTMETER

NOTE.: Technician will Loanect VTVM to various test points

to complete this alignment. Do not check fore setup. Page 345

indicates prope'r test results:

MP
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AL-3

f. When you are satisfied that the bench set-up is safe, have

. the technician continue Che'test.

g: ° Stop the test when time has elapsed or the technician indicates

that he has completed the alignment..

PERFORMANCE EVALUATION PROCEDURES

a. Have the technician demonstrate that the Groundspeed and Drift

Circuit alignment is within tolerance limits.

This is done as follows:
3

1. No rotation, of manual drift knob. (See opposite page)

c. Have technician complete uestion I on the Performarice

Evaluation Sheet.

L 5"

d. Collect sheets and mark question II.

344

fk.

r:"

o



0

IP

9 :'



d

r

AL-3

POST-TEST RECOVERY

1,

a. If technician successfully accomplished the adjustment,

recovery is completed.

b. If technician was unable to perform the adjustment,

return R-7932 to its original position.

c. Perform operational checkout to determine if set is

still functioning properly.

d. If set is still not functioning. properly, request

assistance from local support.

0

346
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TEST ADMINISTRATOR INSTRUCTIONS
44.

5

. TEST

\->

AL-4, Computer Binary Diyision Ratio Alignmexit

TIME ALLOTTED

45 minutes

SUPPORT MATERIALS REQUIRED

a. Computer Bonch Test set-up as described in Section A, Part VII

b. T.O. 5N1- 3--8 -2 or Applicable TechnicalDa

c. Audio 0-scillator(3), TS-382.

d. Tektronics Oscilloscope, (1), Model 545B

e. Frequency Meter (4), AN /USM -26 or equivalent

f. Coaxial Cables and Adaptors

g. Insulated Screw Driver

h. Insblated Alligator and Banana Plug Shorting Leads

i. 100 0IK-ohm 1000 of lestProbe (2)

411: 326,
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AL-4

PRE-TEST SET-UP

a. Perform an operational checkopt,of the Computer set to insure

that it is functioning properly.. Use Lice procedures outlined

in Section A, Part- VIII.

d

b. If the set is not functioning,properly, request one that is,

or request-assistance from local support to correct

( the problem.

c. If the set is functioning properly, proceed with the Pre -test

0set-up.

d.. Locate R-1207. It is located on the computer as shown on'-

opposite page. Note its position.

e. Rotate R-1207 five 360 degree turns counter-clockwise (CCW).

f. Review the technician's Test Instructions to familiarize

yourself with them.

411
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AL-4

TEST ADMINISTRATION PROCEDURES

VA^

I

a. Have P
the technician 'read his instructions and put his

4

identification number on the Performance Evaluation

Sheet.
.17

b. Note they time and have. th'e technician begin the test.

c. When the techni-cian completes his .bench set-up for

performing the alignMeniti, he will ask you to it.

P1/

.
d. Check the technician's 'bench set-up for safety _hazards

_such as,:

1. ungrounded fesr---or prime equipment

2. uninsulated wires, or cone ctions

--3. improper corueci7ona. (See opposite page forr-I- -=;- .

corre t bench setz,up for this alignment.)

-...,.\,t
e. Have the techniciarictifrect any ;:m-safe conditions be-

\-,.1: i \ i \ .

fore applying power..',11,0\NOT, howf-yer, correct errors

,c,,,

that are not un-s'afe.::(toi. iexamp,14 wrong test equip-

ment.)

\
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AL-4

; .
,

'

;

7

f. WhervyoU are satisfied that the bench set-up is safe, have the

g

technician continue the test.
4

Stop the test when time has elapsed or the technician indicates

that he has completed thealignment.

.

r : ",

PERFORMANCE EVALUATION PROCEDURES

a. Have the technician demonstrate that the' Computer Binary

DivisiOn Ratio alignment is within toierance,limits,

b. This is done as follows:

r

t.- With Frequency Meter lead connected, to TP-20

counter will read between-3,400 and 73,800 over a 10

Periqd Average. (See opposite page.)

c. HaveHave technicli.an complete question I onPerformance Evaluation.

Sheet.

d. iColrect sheets and mark question II.

332
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POST :-.TEST RECOVERY

a. If.technician successf
A

is completed.

b.

accomplished the aggnmeRt; recovey

CL

If technician was unable to perform the alignment, return

R-1207 to its original position.

Perform operational-. checkout to determine if set is still
;.

functioning properly.

d. If set is still not lunctioniiwproperly, request assistance

,,fr!:iriClocal support.

1:
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TEST

TEST ADMINISTRATOR'fiiSTRUCTIONS

AL-5, Computer Resolver Bridge Balancing

TIME ALLOTTED

30, minutes

SUPPORT MATERIAL REQUEED.e:'

a. Computer Bench Test Set-up as described in-Section A, Part VII
All. ;

..

b:-Tektronics Oscilloscope (1) Model 545B
. .,

..,

c. ReSoner Balanang'Jig (2)

d. Insulated Screw driver:
.1-

..

V.,

.1

235

f
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AL-5

.6

4,

6

a. Perforrvan operational checkout of Computer set to insure

that it is functioning properly. Use the procedures Outlined in

Section A, Part VIII.

b. If the set is not functioning properly, request one that is, ".,/

_ or_reques_t_asais_t_ance_S-rom local support-to correct the problem.

c. ,f the set is functioning properly, proceed with the Pre-tet

setup.

d. Locate k-1209. It is located on the computer, as shown on

opposite page. Note- its position.

e. °Rotate R-1209 ten 360 degree'lurns counter-clockwise (CCW).

f. Review the technician's test instructions to familiarize

yourself with them.

37
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AL-5

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his instructionb and put his

identification number on the Performance Evaluation
4 ,

,4Sheet.

vi

b. NPte the time and have the technician begin the test.

c. When the technician completes his benCh-§et-up for '

performing the alignment, he will ask you to'check it.

d. Check the technician's bench 'et-up for safety hazards

such as0.

1. ungro d d test or prime equipment

2. dninsulated wires or connections

3. improper connections. (See opposite page for

correct bench set-up fo; this alignment.)

Ne

e. Have the technician correct any an-safe conditions be-

fore applying power. DO NOT; however, correct errors

that are not un-safe. (For examnp,le, wrong test e i

ment.)

362
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AL-5
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AL-5

f. When you are satisfied that theilLch set-up is safe, have

the technician continue the test.

g. Stop the test when time has elapsed or the technician

indicates that he has completed the alignment.

PERFORMANCE EVALUATION PROCEDURES

2!:

a. Have the technician demonstrate that the Computer Resolver ,

Bridge Balancing alignment is within tolerance limits.

b. This is done as, follows:

- With Oscilloscope leads connected to the Re6olver Balancing

Jig (Oscilloscope and Ground shoWn on the jig) scope will

read a null-less that 6 millivolts RMS. (See opposite page.)

c. Have technician complete questiop I on Performance

Evaluation Sheet.

d. Collect sheZAs and mark question II.

364
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AL-5'

POST-TEST RECOVERY

. If technician, successfully accomplished the alignment,

recovery is completed.

b. If technician was unable to perform the alignment, retu rn

R-1209 to its original position.

c. Perform operational checkoutoto determine if set is still

functioning properly.

d. If set is still not functionfng properly, request assistance

from local support.

d A C



TEST ADMINISTRATOR INSTRUCTIONS

. ,/
i ,,,

,

TEST .
,

f , A
AL-6, Zeroing Transmitter Synchros TX-501; TX-502,/X-503

TIME ALLOTTED

30 minutes

. SUPPORT MATERIALS REQUIRED

a. Computer Bench Test set -up as described in Section A, Part'VII

b. T.O. 5N1-3-8-2 or AppiiCable Technical data

c. Electronic Voltmeter, (
//

1), ME-26 or equivalent
,,,

f -

d. J-501 Test Jig (2,)' ,,+

r .
e. Blade-type Scf6w driver

.

f. Insulated Alligator dndldhana,Plug Ski rting Leads
,. ,,-

A --- .

368
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AL-6

PRETEST SET-UP

f4 a. Perform an operational checkout of the Computer set to insure

ithat
4 it is functioning properly. Use the procedures outlined

in Section A, Part VIII.

b. If, the set is not functioning properly,
,

request one that

is, or request assistance from loCal support to correct the

problem.

c. If the set is functioning properly, proceed with the P e-test

set-up.

d. Locate TX-501. It is located on the computer, as shown on

the opposite page. Note its position,'

e. Loosen the two set screws (1), that hold TX-501 in position.

'9'

f. Rotate TX-501 forty-five degrees (45°) counter-clockwise (CCW).

g. Tighten the two set screws (1).

h..1- Review the technician's Test Instructions to familiarize

yourself with them.

370
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AL-6

TEST ADMINI§TRATION PROCEDURES

a. Have -the technician read his instructions and put his.

' :','

.
4

identification number on the Performance Evaluation
, /

Sheet.

b. Note the time and have the technician begin the test.

c. When the techniciAncomplates his bench.set-dp for

performing the alignment, he will ask you to check it.

d. Check the techniciaes'bench set-up for safety hazards

such as:

1. ungrounded test or prime equipment

2. 'uninsuLated wires or connections

3. improper connPctions. (See.Opposite page for

correct bench set-up for,this alignment.)

e. 'Have the technician correct any un-safe conditions be-

fore applying power. DO NOT, however, correct 'errors

that are not un-safe. (For example, wrqpg tes equip-
,

ment.)

11!:
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AL-6
0

f. When yOu are satisfied that the bench set-up is safe,

have the technician continue the test.

Stop the test when time has elapsed or the technician

indicates that he has completed the alignment.'

PERFORMANCE EVALUATION PROCEDURES

.a. Have the technician demonstrate that the Transmitter

Synchros TX-501, TX-.502 and TX-503 alignment is within
,

'tolerance limits.

.

b. This is done 4s fol lows':
t

- With VTVM leads connected, to pins C & B of J-501 teat

jig, rotates TX-501 slightly CW and then COW.

- ,VIVM needle will rise when TX-501 is turned in either ,c

direction, if -it has been properly aligned. (See
011R,

opposite page.)

a. Have technician complete question I on Performance

Evaluation Sheet.

; . 4

d. Collect sheet and complete question II.

350
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AL-6

POST -TEST RECOVERV,
r

a. Have the technician secure the set screws holding TX -501,

TX-502, TX:503.

b. If technician successfully accomplished the alignment, recovery

4
is completed.

g. If technician was Unable to perform the alignment°, return

TX-501 to its original position. Also TX-502 and TX -503-

if misaligned.

- _

d. Perform operational checkout to determined if set is still

functioning properly.

e. If set is still not functioning properly, request assistance

from local support.

376.
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TEST

TEST ADMINISTRATOR INSTRUCTIONS

AL -7,A Zeroing Control Transformer. CT-501

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS REQUIRED
o

a. Computer Bench Test Set-up as described in Section A, Part VII

b._ T.O. 5N1-3-8-2 or Applicable Technical Data

c. Electronic Voltmeter (1), ME-26 of equivalent

d. J -501 Test Jig (2)

e. Blade-Type Screw Driver
cp

f. Insulated Alligator and Banana Plug Shorting Leads

A

.378

; 33
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AL-7

PRE-TEST SET-UP

a. Perform an operational checkout of the Computer set to.4ipsure

that it'is functioning properly. Use the procedures outlined

in Section A, Part VIII.

b.0 If the set is not functioning properly, request one that is,

or ,request assistance from 'local support to correct the problem.

c. If the set is functioning properly, proceed with the Pre-test

set-up.

d. Locate CT-501. It is located on the computer as shown on

the opposite page. Note its position.

e. Loosen the two set screws -(1) that hold CT-501 in position.

f. Rotate CT-501 forty-five degrees (450) counter - 'clockwise (Cp4).

AO*.

g. Tighten the two set screws (1).

h. Review the technician's Test'Instru,stions to familiarize

your*eif with them.

1u a:

\ 380
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AL-7

TEST ADMINISTRATION PROCEDURES

Have the technician read- his instructions and pia his

. identificationr number on the vPerformance Evaluation

fr

Sheet.

b. Note the time and have the technician begin the test.

c. When the technician completes his bench set -up for

perfo-rming the alignment, he will ask you to check` it.

d. Check the technician's bench set-up for safety hazards

.such as:

1. ungrounded test or prime equipment -

2. =insulated wires or connections

3. improper connections.. (See opposite page for

correct bench set-up for this al-ignmept.)

e. Have the technician correct any, un-safe conditions -be-

fore applying power. DO NOT, however, correct errors

'that are not* un-safe. (For example, wrong, test equip-

ment.)

dr:ry.4 382
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AL-7
I'

f. When you are satisfied that. the ben?h4et-up is safe, have

L,
the technician continue the'test.

g. Stop the test when time has eiaPsed,or the technician

indicates that he has completed the alignment.

PERFORMANCE EVALUATION P40CEDURES

a. Have the technician demonstrate that the Control Transformer

CT -501 alignment is within, tolerance limits.

b. This is done as follows:

.... i Y
:

':..Y i: V

With VTVM /4d.S!,.gonnected to pins L & J of test jig, and
_ . .

pins
gear- tralniOrd!, rotates CT-501 slightly & and then CCW.
: 4--4. .,:i. ;'-.

- VTVM needle tally4se when .C1=$01 a:turned iac,either

direction, if it-lia0Theen properly,: aligned. .(See oppoSite

page.) ,2. '

c. Have techniciantsomPlete question I on Performance

Evaluation Sheet.

d. Collect sheets and mark question II.
go

384
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AL-7

POST-TEST 'RECOVERY

a. Have the technician secure the set screws holding CT-501.

b. If technician successfully accomplished the alignment, recovery

is completed.

c. If technician was unable to perform the alignment,-return

CT-50I to its original position.

d. Perform operational checkout to determine if set fs,still

functioning properly.

If set is still not functioning properly, request assistance

from local support.

361

386.
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TEST ADMINISTRATOR INSTRUCTIONS

TEST

AL-8, Zeroing Control Transformef,CT -301

TIME ALLOTTED

30 minutes

SUPPORT MATERIALS .REQUiRED

1

0816.606.

a. Computer Bench Test Set-up as described in Section A, Part VII

b. T.O. 5N1 -3-8 -2 or- Applicable Technical Data
..-

c. Electronic Voltmeter (1), ME-26 or equivalent,

d. J -301 Tesf4Jig (2) "

e. Insulated Alligatbr and Banana Plug Shorting Leads

f. Blade -type Screw driver!

/

. +4,,..1

"t 362

0
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AL-8

PRE-TEST SET-UP

Perform an operational, checkout of the Computer set to insure

that it is functioning prop
r
rly. Use the procedures outlined

in Section A, Part VIII.

.b. If the set is not functioning properly, request one thot

is, or request assistance from local support to correct the

problem.

re

c. If the set is functioning properly,'prbceed with the Pre-test

setup.

d. Locate CT-301. jt ;As located on the computer as shown on the

opposite page. 'Note its position.

:e. Loosen the two set screws (1) that hold CT-301 in position.

To

f. Rotate CT -301 forty-five degrees (450) counter-clockwise (CCW).

g. Tighten the twoset screws 1).

,

Review the technician's Test Instructions to familiatize
-g

yourself with them.

. 390

m", X64

O
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AL-8

TEST ADMINISTRATION PROCEDURES

a; Have'the technician read his 'instructions and put his

identification number on the Perfor46ce Evaluation

Sheet.

hr

b. Note the time and have the technician begin the test.

..-

c. WhenvThe technician completes his bench set-up for

performing the' alignment, he will ask you to check it.

d. Check the technician's bench set-up for' safety hazards

such as:

1. ungrounded test or prime- equipment

2., uninsulated wires or connections

3. improper connections. (See opposite page for

p- --correct bench set-up for this alignment.)

e. Have the technician correct any un-safe conditions be-

fore applying.spower. DO NOT, however; correct errors

that are not un -safe. (For example, wrong test-equip-

ment.)

392
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AL-8

f. When you are satisfied that the bench set-up is safe, have

the technician continue the test.

g. Stop the test when time has elapsed or the technician indicates

that he has completed the alignment.

PERFORMANCE EVALUATION PROCEDURES.

a. Have the technician demonstrate that the Control Transformer

CT-301 alignment is within tolerance limits.

b. This is done as follows: 0

- With VTVM leads connected to pins 10 and 11 of J-301

test jig and cam on zero', technician rotates CT-301

3 slightly CW and then CCW.

I

- VTVM needle will rise when CT301 is turned in either direetion,.

if it has been properly aligned. (See opposite page.)

c. Have technician complet question -I on Performance
a

Evaluation Sheet.

d. Collect sheets and mark question II.-

394

364
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AL-8

POST-TEST RECOVERY

46,

U.

a. Have the technician secure the set screws holding CT-301, 41,

b. ff technician successfully accomplished the alignment,

recovery is completed.

c: If technician was unable to perform the alignment, return

CT-301 to its original position.

*4-

d. Perform operational cheCkout to determine if set is still

functioning properly.

e. If set is still ncl functioning properly, request assistance

from local support.

396

S70
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"ilvIEST-ADMINIST RATER INSTRUCTIONS

I .

.

L.

4

TEST
g

.

AL-9, Zeroing TransMitter Synchro TX-:302
t

TIME ALLOTED

30 minutes

A .

N

SUPPORT MATERIALS RaltanD

,a

.a. Computer Bench Test Set -up as described in

Section A, Part VII-
,

b. T.O. 5N1-3;8-2 er,ApplicAble Technical Data.'

c. Electronic Voltmeter (1), ME-6 or equivalent

d. J -301 Test Jig (2)
.

e. Insulated Alligator ap4 Banana Plug Shorting Leads
"r-t

f. Bladeeiype 'cre,W driver

. c;)

R

, s
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AL-9

PRE-TEST SET-UP

a. Perform an

that, it is

operational checkout of the dbmpAer set to insure

functioning properly. Use the'..proceduregoutlined

in Section A, Part VIII.

b. If the set

or request
V

is not functioning properly, request one that, is,

assistance from local suppgrt to correct the problem.

proceed withthe Pre-testc. If the sak.4. s functioning properly,

set -ui.

d. Locate TX-302.

opposite page.

e. Loosen the two

It is loc'ated on the computer as shownon

Note4ts,position.

, .

set screws (1) that hold TX-302 in position-

i-
f. Rotate TX-302 forty7five degrees

g. Tighten the two set screws (1).

(45°) counter- clockwise fCCW)*

h. Review the technician's Test Instructions

yoyrself with theM.

\

.

400

to faMiliarize"
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AL -9
/

c.

TEST ADMINISTRATION PROCEDURES'
.

.

/
.//

a. Have the technician read his instructions and put

identification number on the Performance Evaluation
1,

Sbi et.

-.- :

41.
.

b. 'Note the time and have the technician begin the/test;
.,

0

c. When the technicianompletes his bench set-up for

/

perfoiming the alignment, he will ask you to Check--it.-

ei

d- Check' the technician's .bench set-up fo.safety haler&

-such as:°-
Aa

1. ungrounded test or prime equipment

uninSuiated i4ires.or connections

3. lml)roper connections. (See opposite page for

correct'bench set-up,for this alfgpmeni.)

e. Jiavt the technician, correct any un-safe c nditions bp- -
.

/fore applying ppwer. DO NOT, however; co rect- errors

(F9xekamp,le, wro g-teseequip-
, .

4

ment.)'-

a

7"0

0 -

o

. 402
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,t

f. WhedYou-are satisfied that the bench4set-up is safe; have

the techni4an continue the test.

. Stop the .est when time has elapsed or the technician indicates

that he has completed the.alignment.
."

PERFORMANCE EVALUATION PROCEDURES

a. Have the technician demonstrate that the Transmitter Synch

-TX-302 alignment is within IpleranCe'limits..

;".t b. This is done as follows':
f

10 ,

With VTVM leads connected t6 pins 3'&-4 of J-301 test jig

and main cam on zero, technician rotates TX7302,slightly..CW

and then CCW.

VTVM needle will rise When TX-302 is turned in either direct4.on,

if it has been properly aligned. .(See opposite.page:)

.Have 'technician Complete-uestionl on Parformanc
,

.

. 4Evaluation Sheet. .

414.

.
.

d. Collect sheets mark question II,

.*
'

11.,u 4
6 .
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AL-9

POST-TES; RECOVERY o

a. Have the technician secure the set screws holding TX-302.

4
41P

b. If techniciasuccessfully accomplished the alignment,

recovery is completed..

c. If technician was unable to perform the alignment, ,return
0

TX-302 to its original position.

Perform operational checkout to determine if set is still

functioning properly.

e. If set is still not functioning properly, request assistance

from local support.

/-,.

406;

SI.
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TEST ADMINISTRATOR INSTRUCTIONS

TEST

AL-10, Zeroing Transmitter Synchro TX-301

TIME ALLOTED

30 minutes

SUPPORT MATERIALS REQUIRED

P

a. Computer Bench Test set-up as described in Section A, Part VII

8. T. O. 5N1-3-8-2 or. Applicable Technical Data

c. Electronic Voltmeter ( 1), ME-26 or equivalent
4 .

. J-301 Test Jig (2)

e. Blade type Screw driver

f. Insulated Alligator anii.Banaria.Plug Shorting Leads

4

p

,r '408
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AL-10

PRE-TEST SET-UP

a. Perform an operational checkout of the Computer set to insure

that it is functioning properly. Use the procedures outlined'

in Section A, Part VIII.

b.',If the set is not functioning properly, request one that is,

'or request assistance from local support to correct the problem.

c. If the set is'functioning properly, proceed with the Pre-test

set -up.

wow,' \ .

d. Locate TX-301. It is located -on the computer as shown on

.opposite page. Note its position.

e. Loosen the two set. screws (1) that hold TX-301 in position.

t I

f. Rotate TX-301 forty-five degrees (45°) counter-clockwise (CCW)..

g. Tighten the two set screws (1).

h. Review the technician'srTest Instructions to familiarize

yourself with them.

ti
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AL-10 .
a, .

. TEST ADMINISTRATION PROCEDURES

o '

6

a

a. Have the technician read his ..instructions and put his

6
identification number on the Performance Evaluation

Sheet.

b. Note the time and have the teclmiCian begin the test.

c. When the technician completes his bench set-up for
a , .

performing the alignment; he.will ask you to .check it.

d. Check the technician's J:tench set-up for safety hazards

' <

such as: t.

1. ungrounded test or prime equipment.,

2. uninsulated wires or connections . , .`7-

41.
L

3. improper connections. (See opposite page for

correct bench set-up for this alignment.)

e. Have`the technician correct any un-safe conditren.s be-.

1

fore applying power -. DO NOT, however; Correct errors
.

that are not un-safe.. (Forexami4.e, wrong test ,equip=

ment.')

a

4

O

1.

tt
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ti
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AL-10

.41"k

f. When you are satisfied that.the bench set-up is safe, have

the technician continue the test.

4

g. 'Stop the test'when time,has elapsed or the technician indicates

that he has completed the alignment.'

PERFROMANCE ,EVALUATION PROCEDURES

a. Have the technician demonstrate that e Transmitter Synchro

TX-301 alignment is within tolerance mit'S.

.b. This is danetas follows:

- .
. Have technician complete question I on,Performance

, Evaluation Sheet,
;.

y
.

. .1
. .

- With VTVM leads connected to pins 6 & 7 of J-301 test jig

and main cam on zero; technician rotates TX-301 slightly

CW and then CCW.

VTVM needle will rise when TX-301 is turned in either

direction, if it hasdeen prbperly aligned. (See opposite page.)

e.,;

.d. Collect sheets and mark.queSEion II.

j

0

' 414-
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LL-lo

POST-TEST RECOVERY

,

a. Have the technician secure the set icre s holding TX-301.

b. If technician successfully accomplished the alignment,.recovery

is completed.

11*

c. If technician was unable to perform the alignment, return

TX-301 to its original position. p

d. Perform operational checkout to determirole if set is still °

functioning prOperly.

e. If set is still not fundtioning properly, request assistance

from local support.

0.
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LL-lo

POST-TEST RECOVERY

,

a. Have the technician secure the set icre s holding TX-301.

b. If technician successfully accomplished the alignment,.recovery

is completed.

11*

c. If technician was unable to perform the alignment, return

TX-301 to its original position. p

d. Perform operational checkout to determirole if set is still °

functioning prOperly.

e. If set is still not fundtioning properly, request assistance

from local support.

0.
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TEST ADMINISTRATOR INSTRUCTIONS

e

TEST.

TS-1, Frequency Tracker Power Supply Troubleshooting

TIME ALLOTTED

60 minutes.

SUPPOIIT MATERIALS REQUIRED

41

a. Bench test set-up as described in Section A, Part IV.

b. Test Equipment, to be available upon request! (Sea

opposite page.)

,Nand Tools r
/Iv

d. DefectMe 6080WAJube

t

PRE-TEST SET-UP

a. Perf6'an opeiation4 checkout-of the Radar set to

insure that it is functioning properly. Use the pro-

cedures outlineckin Section A, Part V.

c

418



TS-1

Radar Set AN/APN-147

c2

000 4ge
:77.; ,

LY.7251.J3 9 et

16,-N Inous an-01

Doppler gimulator, CHA-544

ME-6

4 t,..... _ .

0 ) \

//

,:-.--;

or equivalent

_ -
USH-26 or equivalent

0 0 0
TS-148 or equivalent

It

5458 Oscilloscope

0
11~1.1 MOM

8111 MAS

1890H"

URN-2511

r. 0 1.0
1.001

,N
. 11

ike weft

90

UPH-10 or equivalent

9

Doplileribnerat4pMA-546

al

.7.11

cp_O 6

fl 4!i;;,1J.;; 44411i"z-i14-140U.V1-1
vTI

10)110 411) .4110_1=1.

C)

rzr-71

4 %,114*

0
CO)

4108 VTVH or equivalent
,

a
419

Doppler Test Harness CMA-543'



<,

'TS-1

'
b. .Remove operative V-7207 (tube 6080WA) from Frequency 41.

Tracker Power Supply (see opPOsie'page).

c. Ins11 the defective 6080WA tube in .V- 7207_.
.

. y

.if t:

,

d. Review the technician's Test Instructions to familiarize

.yourself with the*.

TEST'ADMINIiTRATION PROCEDURES
.

a. Have the technician read his instructions and put his

identification number on his Answe'rSheet and. -Performance

4.-*Evaluation' Sheet.

J

b. Collect the technician's Performance Evaluation Sheet.

c. 'Note the times and have the technician begin the test.

d. When the technician wants to replace a suspected faulty

:part or module:he..must remove it from the set (WITHOUT

UNSOLDERING ANY ,COMPONENTS) and bring.it to you.

7- Z1..91
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TS-1

e. When.the technician requests a replacement eomponerit, he

must specify' the exact piece/part that he wants replaced.

fi If the technician has not properly spdcified the part he

g.

wants replaced on the module he has turned in, make him

re-specify.

OnCecou are satisfied with the request, you either:

1. Go to a remote area and oexchange the module or part

turned in for the good one, if the technician has

identified the faulty part;

OR

,

2. Go to &remote area and simulate Ote exchanging of

one module or part for-another, if the technician has

not identified the faulty component.

h. Returii the module or part to the technician and inform

h of that the part, he requested is now good.

4

71. 393

422

.
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4
..

TS -1

C

4

Mark the part xequestedin sequence (1,2,3, etc.) on the

technician's PerfOrmanCe Evaluation Sheet.

''j., When the technician has completed the test or time has

elaped, collect his Answer Sheet.

PgRVORMANCE EVALUATION PROCEDURE

a. When the technician turns in his answer Sheet, compare

his answer with tie correct one.

b. Mark the technician's answer with an "X" if It is wrong.

c. Fasten the technician's Answer Sheet and Performance

Evaluation Sheet together, insuring that his identifica-.

tion number is on both.

POST -'TEST RECOVERY

a. If the technician has found and corrected the malfunction

inserted into the equipment, perform an operational check-
S.

out to insure proper, equipment functioning.

423

=
394

4
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O

b. If the technician was unable to repair the radar set,

correct the fault by re-installing the good tube (see

page 421).

C. Perform an'operational checkout.

If equIPme9t i?a. still malfunctionik, request assistance

from local suppbrt.,
.

4
4

4

.
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TEST

TEST ADMINISTRATOR INSTRUCTIONS

,TS-2, Modulator Troubleshooting

TIME ALLOTTED

60 minutes Id

SUPPORT MATERIALS REQUIRED
.

'Bench test set-upas desCribed in Section A, Part ',b.

b. _Test Equipment, to be av

opposite pagewr.
t

c. Hand Tools
,r)

upon request. (See

d. Defecyive L-8101 on Spare Modulator Module

I

PRE -TEST SET-UP'

r.

,a. Perform kan operational cheElcout of the Radar set to

°I ° insure that is funetioning properly. Use the pro-

.

cedurem outlined in''Section A, Part V.

426

4
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(

.

0

I.

p

A °

Radar Set AN/APN4A7-

W1.1.1111

ME-6-or ZquivelagE

.:.--1S-148 'o equivalent

t

p. "

0*

o.o (so.o0
%Tr.&

I

1loppAer SAmulator, CMA-544

143. p)i)

06Q/
0m,0`

USM-26 or equivalent

. .

UPH-10 or equivalent

. .

Doppler Generator CMA-546

'

5453 Oscilloscope
URN-250

Doppler Test HarOas CMA-543'

189014.
410B VTWi or equivalent

9
. TS-382

427



?,

.

r

a

b. Remove Operative Modulator Module from the Receiver-

Transmitter (opposite page).

L'

c. Install: the 'defective Modulator in thd ReteivY-

Transmitter.

cr. Review the technician's Test Instructions to familiarize

y ourself with them.
.

TEST ADMINISTRATION PROCEDURES
' -

- a

,... .

a. Have the--Eephiiician`kead his in-si'iuctions and put his
.....__,_.::.7.;

'.;--,/
iden.r..iat ion . numb&: on this -At swei--ilieet:Land: P-er formanc e

-,: ,
. _ .

--- .,1-'---:-,...

Evaluation Sheet.
..,

.,.
,

.-....,.

, . . ' .
{

:

b. Cbllect the technician's Performance Eva1uatio Sheet.

c. Notethe time and have the technician begin the test.

%

d. When the technician wants to replace a subpected faulty

part or module, he must remove it from the set (WITHOUT

.UNSOLDERING ANY COMPONENTS) arid bYing 4-to you.

428
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O

When the tethnicianrequeqts a r4liadement component, he

must specify thavgxact piece/part tharhe wants replacgd.
/'

If the technician has not properly specified the part he

wants replaced on the module he.'..has turned in, make him

re- specify '

...-

// ,

,

/

-4-,9,ride,'Yo0 'are satisfied -with the request, you either:

,

/ I. to a'remote area and exchange the module or part

=
turned in for. the good one, if the technician has

identified the faulty part;

OR

2.; -Go to a remote area and simulate the exchanging of

one module' or part for another, If the technician has

-not identified the faulty component:

AV
Return the module or part to the technician and inform

.him that the .part he,requested is now good.

1



4

I

TS- 2 e

4 A

i. Mari( the part requested in sequence (1,2,3, etc.) on the

technician's Performance Evaluation Sheet.

j. When the technician has completed the test or time has

elapsed, collect his Answer Sheet.
.

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns inhis answer sheet,,compare

his answer withthe correct one.

b. Mark the technician's answer with an"X" if it is wrong.

t--

V
c. Fa..ten the echnician's Answer Sheet and Performance

, A

Evaluatioii`Sheet together, insuring that his identifica-
-

tion number is 9n both.

POST-TEST RECOVERY

400

1.

a; If the technician has found and corrected the malfunction'.

(>

inserted into the equipment, perform An operational check-

out to insure proper equipment functioning.

4.

401



TS-2

the technician was unable to repair the radar set,,
?

brrect the fault by re-installing the good module (see

page 429):,

Perform an operational-checkout.

1

d. If equipment is still Malfunctioning, request assistance

from local support.

t=

(71

432-

41,

7. 402
t
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TEST ADMINISTRATOR INSTRUCTIONS

TEST

TS -3, IF-Amplifier,Troubleshooting

TIME ALLOTTED

,60 minutes

SUPPORT, ATERIALS REQUIRED

a. Bench test set-up as described in Section A, Part IV.

b. Test Equipment, to be available upon request. (See

opposite:page.)

c. Hand Tools

d. Defective 5676 Tube

PRE-TEST SET-UP s

a. Perform,ari operaonal checkout of the Radar set to
.

insure that it is functionidg properly. Use the pro-

cedures outlined in Settion A, Part-V.

434

403



TS-3

O

5O
TS-19 or equivalent

Radar Set AN/AP 147 ME -6,.<4. equivalent

0 ())

Doppler Simulator., CMA-544 USM-26 or equivalent

UP*-10 or equivalent

)

Doppler Giiieiator CMA -546

54521-0seilloseope

10101110111011

Doppler_Test Harness CMA-543;

1890M
41011 VtVM or equivalent

435

404
TS-382



TS-3

b. Remove operative V-6401A (tube 567d) from the.IF-Amplifier

(opposite page).

A

c. Install the defective 5670 tube ifi V-6401A.

\./

d. Review the technician's Test Instructions to familiarize

yourself with ,them.

TEST ADMINISTRATION PROCEDURES

a. Have the'technician read his instructions and put his

identification number on his Answer Sheet and Performance

Evaluation Sheet..

b. Collect the techn4ian's PerformanCe EvOsluation Sheet.

c. Note the time and havethe technician n the-teat:

d. When the technician wants to replace a suspec ed faulty
.

.part or Module, he must remove it from the set (WITHOUT

UNSOLDERING ANY OMPONENTS) std bring it, to you.

t

436 4

405
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TS-3

e.
4

When the technician requests a replacement component, he

must specify the exact piece/pdYt that he wants replaced.

f. If the.technician has not properly specified the part he
1

wants replaced on the module he has turned in, make hlm,,

1 i

re- specify. 1

Once you are satisfied with the request, you either:

1. Go to a remote area and exchange the 'module or part

turned in/for the good one, if the technician has

identified the faulty part;'

OR

2. Go to a remote area and simulate the exchanging of

one module or part for another, if the techniciambas

not identified the faulty component.
b

h. Return the module or part to the technician and inform

"'him tfilt, the part he requested is now good.

As.

-1" '407

438



TS-3

i. Mark the part requested in sequence (1,2,3, etc.) on the

technician's Performance Evaluation Sheet,

When the technician his completed the test or time has

elapsed, collect his Answer Sheet.

'A

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns in tads answer sheet, compare

his answer with the correct one.

it ib. Mark the technician's answer with an "X if t s wrong.

F

c. Fasten the technician's Answer Sheet and' Performance

Evaluation Sheet together, insuring that his identifica-

tion number is on both.

POST - TEST" RECOVERY

a. If the technician has ,found'and corrected the malfunction

inserted into the equipment, perform an operational check-

out to insure proper equipment functioning.

439 4c8
4

6
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'TS-3

b. If the technician was unable to repair the radar set,

correct the .fault by re-installing the good tube(see

page 437).

c, Perform an operational checkout,

d. If equipment is still malfunctioning, request assistance

local support.

O

440

.7 409
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`TEST ADMINISTRATOR INSTRUCTIONS
t

TEST

TS -4, IF-Amplifier Troubleshooting

. TIME ALLOTWE)

60 minutes

4

SUPPORT MA ERIALS REQUIRED

a. Bench test set-up as described in SectiOn A, Part Ii.

o b. Test Equipments to be available upon request, (See

opposite page.)

Hand Tools

d. Defective Diode CR-6401 (IN277) on spark IF Amplifier

Module

PRE -TEST SET-UP

a. Perform an operatiqnal checkout of the, Radar set to

insure that it is functioning pkoperly. Use the pro-.

cedures outlined in Section A, Part V.

442

4i0



TS-4

6. I

f.

i"0 4e-

0

.t .

TS-148 or equivalent

Doppler Simulator, CKA-544

-

Q Q

? 6-

cro

USH-26 or equivalent

UN-10 or equivalent

'9

1...7 ' t .... ..-- .....

©4 ©o o a Q 1114 111

:Li 7.÷7 -'
....... ,-.5_,.

. =0 4+ 1.-- '`'--'" ..._ ...--........ co co

ic..rkmIt_q,_ e 7-(V:4"
... 0

I

0 S

545B Oscilloscope
.

a 0 4
a > ORM-25D

, -4- -

6464 64 4.Z

(1)

ri
=2:411:2.44-,1 exatifivefm

-faP tis\r
Doppler Test.Harness CHA-543

1800M
I 4

it

1.4 *001

r: 1101 .7X1;r7t'
4108 VTVH or equivalent

(443

OvEl
0.-000 Ayi.e.

411 4 60 -9
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TS-4

b. Remove 'operative IF-Amplifier module from the Receiver-,

Transmitter (see opposite page).
..-

C. Install the defective IF-Amplifier'module in the Receiver

Transmitter. CO

d. Review the technician's Test Instruction'S 11110 familiarize

yourself with them.'

TEST PROCEDURES

r

a. HaN the technician read his instructions and put -his 1,77;1".----,-.1.;"7

identification number on his Answei Sheet Perfarpiance

Evaluation Sheet.

'

b . Collect the technician's Performance Evaluation S n-e, , 2 ,.,
.;

/-.,--
- -7,----.-,

*1';:-0" .-
/.

. ,, ,...% -...= .

;.

'*0.1Y2;,*
c. Note the'tIme and have the technician_ begin the test. ,...:

- -, 4 4'

1.,,.-!..

d.' When the technician wants to replace a suspected faulty:

part or module, he must.remove it from the set (WITHOUT

UNSOLDERING ANY COMPONENTS) and bring it to you.:

ti
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TS-4

frI

1 1 4

e. When the technician requests a ieplacement component, he,'

must specify the exact piece/part that he wants replaced.

f. If the,technician has not properly specified-the part he

Wants replaced on the module he has turned in,,make hiM

g.

re-specify.

Once you are satisfied with the request, you either;

1. Go to a remote area and exchange the module or part

turned in for the good one, if the technician has:

identified the faulty part;

FOR

2. Go to a remote area and simulate the exchanging of ,

one module or part for another, if the technician his

not identified the faulty component.

'h; Return the module or part to the technician and inform

\film that the part he requested is now good.

g

414

446

O

04140006
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TS-4

i. Mark the part requested in sequence (1,2,3, etc.) on the

technician's Performance Evaluation Sheet.

j. When the technician has completed the test or time has
9

elapsed, collect his Answer Sheet.

PERFORMANCE iVAL6TION PROCEDURE

a. When the technician turns in his answer sheet, compare

his answer with the correctone.

b. Mark the technician's answer with an "X" if it is wrong.

c. Fasten the technician's Answer Sheet and Pekformance

Evaluation Sheet together, insuring that his edentifica-

tion-number is on both.

POST-TEST RECOVERY

a

0

t

a. If the technician'has found and corrected the malfunction

9

inserted into the equipment, perform an operational, check-

out to insure proper equipment functioning.

. .

447 415



TS-4

b. If the technician was unable to repair the'radar set,

correct the fault by re-installing the good module (see

page 445).

c. Perform an operational checkout.

d. If equipmentO.s still malfunctioning, request assistance

from lqcal support.

6

o

.443

/16
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TEST ADMINISTRATOR INSTRUCTIONS

a

;JEST

TS-5, Electronic Control Amplifier Troubleshooting Frequency

Tracker Power Supply

TIME .ALLOTTED

60 minutes'

SUPPORT MATERIALS REQUIRED

A. Bench test:set-up as described in Section 4Part IV.

b. Test Equipment, to be available upon reques (See

e

opposite page.)

c. Hand Tools

d. Defective 5670 Tube

PRE-TEST SETUP

a: Perform au operationarTheckout of the Radar set to

insure that it is functioningsproperly. Use the pro-

cedures outlined in Section A, Part V. ,

450"

nr --

417
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TS-148 or equivalent

Radar Set AN/APN -147

Doppler Simulator. CMA-544

MR-6 or equivalent

1.47
c)0

USH-26 or equivalent

,*:

A

epodcfe if
014-10 or equivalent

V

Doppler Generator CHA-546.

A e

0

5458 Oscilloscope,

mowing 109110

©A
C2

ED

fff2.343;
;e1-6.k f-r-r1

LYlivimmwtstelt474-Z44;4:447.0ympiz,;44,14_7;40

Doppler Test Harness CMA-543',

Amo

AmmmoilAmm . Z 0
*AA m.o. /

1890M
4108 VH o equivalent 418

3-6ozo00
AEG X 4 ,);

TS-382

0



A.

TS-5

b. Remover operative V-7901 (tube.5670) from the Electronic

Control Amplifier (see opposite page).

c, Install the defective 5670 tube in V-7901.

d. Review the technician's Test Instructions to familiarize

yourself with them.

TEST ADMINISTRATION PROgDURES

0

.a. Have the technician read his instructions and put his

identification number on his Answer Sheet and Performance

Evaluation Sheet.
0

' b. Collect the technician's Performance Evaluation, Sheet.
f

Note the time and have the technician begin the test.

d. When the technician wants to replace a suspected faulty

part or module, he must remove it from the sat (WiWHOUT

JJNSOLDERING ANY COMPONENTS) and bring it to you.

452

419
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TS-5

e. When the technician requests a replacement component, he

must specify the exact piece/part that he wants replaced.

6

f. If the technician has not properly specified the part he

wants replaced on the module he has turned in, make him

re)-specify ),

g. Once you are satisfied with the request, you either:

1. Go to a remote area and exchange the module or part

Wined in for the good one, if the technician has

identified the faulty part;

OR

2. Go to a remote area and simulate the exchhnging of

one module ,or part for another, if the technician has

not identified the faulty component.

V -
h. Return the module. or'phit to the technician and inform

hihiTthat the part he requested is now good.
e;;

454'

11? 421



TS-5

i. Mark the part requested in sequence(1,3, etc.) on the

technician's Performance Evaluation Sheet.

j. When the technician has completed the test or time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

4.0

a. When the 4chnician turns in his answer sheet, compare

his answer with the correct one.

b. Mark the technician's answer with ate "X" if it is wrong.

c. Fasten the technician's Answer Sheet and Performance

Evaluation Sheet together, insuring that his identifica-

tion number la on both. 4

POST -TE

a.

COYERY '

4 N

. /
ician, has found and-corrected the malfunction

inserted into the equipment, perform an operational check-,

out to,insure proper equipment.fudhioning.
.....: J

455
Fit

rk

4Z2

I
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TS-5

b. If the technician was unable to repair the radar set,

.correct the fault by re-installing the good tube (see

page 453).

c. Perform an operational checkout.

d. If equipment is, still malfunctioning, request assistance

from local support.

a

456.

423

.'"fteaat
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TEST ADMINISTRATOR INSTRUCTIONS

4

TEST

7 -b

TS-6, Electronic C9ntrol Amplifier Troubleshooting,

TIME ALLOTTED

60 minutes

SUPPORT MATERIALS REQUIRED

a. Bench test set-up as described, in Section A, Part IV.
1

b. Test, Equipment, to be available upon request. (See

opposite page.)

c. Hand Tools

d. Defective Diode-CR-7901 (IN756) on spare Electronic Control

Amplifier

PRE-TEST SET-UP

a. Perform an operational checkout of the Radar set to

insure that it is functioning {properly. Use the pro-

cedures outlined in Section.A, Part V.

458

4
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11

0

0 C5 4
TS-148 or equivalent

1 1

Radar get AN/APH -147

p6tseat.©
"

I / {NOW .111

9
Ofoiniler

-14 /-

A:

A

giS2

liiji
o o

No A.2

USH-26 or equivalent

UP*-10 or equivalent

IVII111111110111.

NMI& II.

Doppler rest Harness CHA-543'

18901
11.6%

4103 VTVH or equivalenT 425
0



b.. Remove operative, Electronic Control Amplifier module

from the Frequebcporracker (see opposite
-

page).

'Install the defective Electronic Control Amplifier module

Review the techriician's Test Instruceions to familiarize

Have the technician read his insuct1ons and put his
.1

identification number on his Andwer SheeeandeerformanCe

Evaluation Sheet.

b...-:.Collect the technician,s P.siformance Evaluation
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11

a

a. When the technician requests a replacement component,' he

mustspecify the exact piece/part that heNnts replaced.

f. If the technician has not properly specified the part he

wants replaced on the module he has, turned ake him

g.

re-specify.

or.
;

Once iou are satisfied with the request, you either:

1. Go to a remote area and exchange the module or pare-4'-

turfed in for the good one,, if the-technician has

identified the faulty part;

OR

2. Go to a remote area and simulate the exchanging of

one module or part for 4snother, if the technicianhas

not identified the faulty' component.

h. Return the =chile or part to the technickm and inform

him that the part he requested is now good.

a

462

4t8

a



TS-6

i. Mark the part requested in sequence (1;2,3, etc.) on the

technician's Performance Evaluation Sheet.

j. When the technician has completed, the test, or time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

a. When -the technician turns'in his answer sheet, compare
_

b

his answer with the correct one.
-

Mark the techniciWs.answerwith an 11" if it is wrong.
Iv-

Fasten the technfaan'S'Answer Sheet and Performance

Evaluaii4iiSheet togetter, insuring that his identif0a-
,

.

tion%nuMber is on both:

Of

POST-TEST R6OVERY
. -

a. If the!--technician has found and corrected the malfunction

inserted into the equipment, perform an operational check-

Nlo
out to insure proper equipment functioning.

.4

463

-429



TS-6

If thetthnician was unable to repair the radar set,

correct -the fault,by re-installing the good module (see

page 461).

c. Perform 41voperacional checkout,
er
)

*
s

d. If equipment is still malfunctioning, request assistance.

"from laV4I-support.
,-

(

7

p

464
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I.

0



TEST ADMINISTRATOR INSTRUCTIONS
-

a

TS7, Signal Comparator Troubleshooting

TIME ALLOTTED

60 iliihAltes
-

- "-

SUPPORT MATERIALS REQUIRED

,, L.
a. Bench test set-up as-deicribed in Section A, ;Part IV.

b. :rest Equipment, to be available upon request (See

opppsIte-page.)
,

c. Hand Tools

Defective Capacitors -68,14 on spare Signal Comparator
, - -

d.

module

-.44

PRE-TEST SET-UP

a. Perform an operational checkout of the Radar set to

1

\,4-?`,,,,

...,.,..,-

insure-thae,it is functioning properly.

cedures outlined in Section A, Part V.

466

Uggithe pro-

4
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0
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'0
0 6-

TS-148 or equivalent

Radar Set AN/APN -147

Doppler Simulator, CMA-544

-:=
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5458 Oscillolcope
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ME-6 or equivalent
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V
TS-7

b. Remove operative Signal Comparator module from Frequency

Tracker (se opposite page).

Inst the Signal Compg.rator with the defective capacitor

C-68l4 i the Frequency Tra'cker.

d. Review the technician's Test Instructions to familiarize

yourself with them.

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his instructions and put his

identification number on his Answer Sheet and Performance

'Evaluation Sheet.

b. Collect the technician's Performance Evaluation Sheet.

c. Note the time and Wave the tedhfiician begin the test.

d. When the technician wants to replace a suspected faulty

part or module, he mudt remove it from the set (WITHOUT

UNSOLDERING ANY COMPONENTS) and bring it to you.

468
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TS-7

e. When the technician requests a replacement component, he

_ must specify the exact piece/part that he wants-replaced.

f.. If the technician has not properly specified the part he

wants replaced on the module he, has turned in, make him

Tet-specify..

;..

gr. Once you are satisfied with the request, you either: .

1. Go to a remote area and exchange the module or part

turned in for the good one, if the technician has

identified }tine faultx:.part;

OR
52 .2;

.2. do to a remote area and simulate ,the exchanging of

one module or part for another, if the technicianAlas

not identified the faulty component.

'h. Return the module or part to the technician and inform

him that the part he requested is now good.
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TS-7

i. Mark'the part requested in sequence (1,2,3, etc.) on the

technician's Performance Evaluation Sheet.

J. When the technician has completed the test or-time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns in his answer sheet, compare

hii answer with the correct one.

b. Mark the technician's answer with an "X" if it is wrong.

c. Fasten the technician's Answer Sheet and Performance

Evaluation Sheet together, insuring that his identifica-

tion number is on both.

POST-TEST RECOVERY

a. If theirtechnician has found and corrected the malfunction

inserted into the equipment, perform an operational check-

out 'to insure proper equipment functioning.

471

436



TS-7

b. If the technician was unable to repair the rad set,

correct the fault by re-installing the good module (see

page 469).

c. Perform an operational checkout.

d. If equipment ls still malfunctioning, reqliest assistance

from local support.

472

437 ii-

)



TEST ADMINISTRATOR INSTRUCTIONS

TEST

TS-8, Signal Comparator Troubleshooting

TIME ALLOTTED

60 minutes

or

SUPPORT MATERIALS REQUIRED

a. .Bench test set-up as described in Section A, Part IV.

b. TestEquipment, to be available upon request. (See

opposite page.)

c. Hand Tools

d. Defective resistor R-6821 on spare Signal Comparator

module -t

PRE-TEST SET-UP

a. Perform an operational checkout of the Radar set to

insure that it is functioning properly. Ilse the pro-

cedures vtlined in Section A, Part V.

A

474

438

a

4.
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TS-148" or equivalent

Radar Set AN/A1411-!147

.1?

e

asa

5;4610.

Jf-

,

0 0 0 olto©

e44
2

Doppler Simulator, CMA-540
y

11)-,
tig-6 or equivalent

O
'OS 0

CQ

USM-26 or equivalent

UP11-10 or-equivalent

545B Oscilloscope

MO ad VI 111.1M.

FF.V111,1Ri
410B VTVII r equivalfat

475

Doppler Generator CMA-546

:0
1

NAC

0117.1 .

Le.

(110

Mis44;;44a444.10
44s44,47c,-. ,feavra 41Fi;c4

4) (40 trO 40 5' .

Doppler. Teat Hamm; CHA-543'

ees),

(--..

o:o00 .=&%

9 6 -1
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b. Remove operative Signal Comparator module fom Frequency

Tracker (see opposite page).

c. Install the Signal Comparator with the defective resistor A'

R-6821 in the Frequency Tracker(

d. Review the pechnician's Test Instructions to familiariZe

yourselfwith them.

TEST ADMINISTRATION PROCEDURES

Have the technician read

identification number on

Evaluation Sheet.

his-instructions and put his

his Answer,Sheet and Performance

b. Collect the technician's Performance Evaluation Sheet.
, .

77,

Q

c. Note the time andihave the technicilan begin-theLtest:

, 7
d., When the technician wants to replace a suspected faulty

part or module, he must remove, it from fhe set (WITHOUT

, UNSOLDERING ANY COMPONENTS)- and bring it to you.

476

440
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- -
e. When the-technician 'requests a replacement component, he

;must specify the exact piece/part that he wants replaced.

f. If the technician has not properly specified the part he

wants 'replaced-on the module he has turned In, make him

re-specify,

g.

O

Once you are satisfied with the request, you either:

1. Co to a remote area and exchange the module or part

-"turned in for the good one, if the technician has

identified the faulty part;

OR

2: Go to a remote area and simulate the exchanging of

one module or part for another, if the technician has

not identified the faulty component.

h. Return the module or part to the technician and inform

him that the part he requested is now good.

9,6

478

442
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TS-8
4

i. Mark the part requested in sequence (1,2'0, etc.) on the

C

technician's Performance Evaluation Sheet.

j. When the technician has completed the'Lest or time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns in 's answer sheet, compare

his answer with the correct one.

b. Mail( the techniCian's answer with an "X" if it is wrong.

c. Fasten the technician's answer Sheet and Performance

Eiraluation Sheet together, insuring that his identifica-

q, tion number is on both.

POST-TEST' RECOVERY

a. If the technician has found and corrected the malfunction

outtb!insure proper equipment functioning..
,,tzK

479

443

I.
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19S -8

b. If the technician was unable 'to repair the7tadar set,

correct the fault by re-installing the good,Moduld'(see

page 477),.

c. 'Perform an operational checkout.

d. If equipment is still malfunctiondmg, request assistance

'from local support.

480'

444

41

,.
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TEST

TEST ADMINISTRATOR INSTRUCTIONS

TS-9,.Frequency Mixer Stage Troubleshooting

a

TIME ALLOTTED

. /

60,,IiVartutes

SUPPORT MATERIALS004EQUIRED

0

a. Bench test set-up as described in Section A, Part IV.

b. Test Equipment, to be available upon request. (See

opposite page.)

c. Hand Tools

d. Defective 5670 Tube

PRE-TEST SET-UP

a. Perform an operational checkout of the Radar set to

insure that it is functioning properly. Use the pro-

cedures Outlined in Section A, Part V.

482

fir

44 :5

°"4.

AP'



Radar See AN/APN -147-, --- ---

CT)

0
, \---....... ..... 7..r "":" .r..".... t ,

546 0 0 0 0 0 44r.t.

TS-148 or equivalent

ME-6 or equivalent

a 35 o""o

0 0

Doppler Simulator ;. CHA-544

0 c5)
rep- -fp): ~2.

o4g
Ef9 c)c) 0

Q Q

USM-26 or equivalent

UPH-10 or equivalent

Doppler Generator CHA-546

545S Oscilloscope
URH -25D dJ

4108 VTVH or equiva ent

483

6

Doppler- Test.Harness CHA-543'

.(1,r1S.

3-6
ook)00

1.0
TS-382 .



TS-9

V15

b. Remove V-6701 (tube 5670) from the Frequency' Mixer Stage fi

(see opposite lige).

c. Install the defective 5670 tube in V-6701.

d. Review the technician's Test Instructions to familiarize

yourself with them.

TEST ADMINISTRATION PROCEDURES

Have the technician read his instructions and-Put his

identification number on his Answer Sheet and Performance

Evaluation Sheet.

b. Collect the technician's Performance Evaluation Sheet.

c. Note the time and have the technician begin the test.

d. When the technician wants to replace a suspected faulty

part or module, he must remove it frothe set (WITHOUT.

UNSOLDERING ANY COMPONENTS) and bring it to you.

es*

484

7 447
It

e

a.
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TS-9

e. When the technician requests a replacement component, he

must specify the exact piece/part that he wants replaced.

f. If the technician has not properly specified thef'part he

wants replaced on the module he has turned in, make him

re-specify.

g. Once you are satisfied with the request, you either:

1. Go to a remote area and exchange the 'module or part

turned in for the good one, if the _technician has

identified the faulty part;

OR

2. Go to a remote area and simulate the exchanging of

one module or part for another,if the technician has

not identled the-faulty component.

h. Return the modus or part to the technician and inform

him, that the pdrt he requested is now good.

A:486

1r 449
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TS-9

i. Mark the part requested in sequence (1,2,3, etc.) on the

technician's Performance Evaluation-Sheet.

j. When the technician has completed the test or time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns in his 'answer sheet, compare

his answer with the correct one.

b. Mark the technician's answer with an "X" if it is wrong.

c. Fasten the technician's Answer Sheet and Performance

Evaluation Sheet together, insuring that his identifica-

tion number is on both.

POST-TEST RECOVERY

a. If the technician has found and corrected the malfunction

e).

inserted into the equipment, perform an operational check-

out to ,insure proper equipment_ functioning.

487

450



TS-9

b. If the technician was unable to repair the radar set,

'correct the%fault by re-installing the good tube (see

page 485).

c. Perform an operational checkoUt.

d. If equipment is still malfunctioning, request assistance

from local support.

fl

0

4 ,

fi

°bpi
488'
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TEST ADMINISTRATOR INSTRUCTIONS

TEST

TS-lb, Sequential Timer SUb-Assembly Troubleshooting

TIME'ALLOTTED

60 minutes
O

SUPPORT MATERIALS REQUIRED

a. Bench test'set-up as des*bed in Section A, Part IV.

b. Test Equipment; to be available upon

opposite page.)

c. Hand Tools

request. (See

tt,

d. Defective Relay K -8001 on spare Sequential Timer module

ti

de

PRE TEST SETUP
.

a. Perform an operational checkout of the,Radar set to

insure that it is f4nctioning properly. Use the pro-

cedures outlined in Section A, Part V.

to

490

4 52

k.
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TS-148 or equivalent

Radar Set AN/APN-147 r ME-6 or equivalent

Doppler Simulator, CMA-544

a

US14 -26 or equivalent

UPK-10 or equivalent

Doppler Generator CHA -546

545B Oscilloscope

1890K
410B VTVM or equivalent

491.,

Doppler, Test Harness CHA -543;

1.04 P-71-
-01 00Q. 15).

TS-382



TS-10

b. Remove operative Sequential Timer module from Frequency

Tracker (see opposite page).

c. Install the defective Sequential Timer module in the

Frequency Tracker.

d. .Review the technician's Test Instructiqns to familiarize

yourself with them.

TEST ADMINISTRATION.PRACEDURES

1F^.-

a:
.

Have the technician' read his instruction's and put his

identification number on his Answer Sheet and Performance

Evaluation Sheet.

b. Collect the technician's Per'formance Evalqation Sheet.

c. Note the time and have the technician begin thv test.

d. When the technician wants to replace a suspected faulty

part or module, he must remove it from the set (WITHOUT
1

UNSOLDERING ANY COMPONENTS) and bring it to you.

492

454
4 a
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TS -10

e. When the technician requests a replacement component,, he,

must specify the,exact piece/part that he wants replaced.

f. If the technician has not properly specified the part he

g.

wants replaced on the module he has turned in, make him
0.

re-specify,

'i,01).c6;p46are'satisfied with the request, you either:

to a remote area and exchange the module or part
,

,turned in for the good one, if the technician has

identified the faulty part;

OR

2. Go to a remote area and simulate the exchanging of

one module or part for another, if the technician has

not identified the faulty component., ,

h. Return the module or part to thexechnici .3:and%inform

him that the part he requested is it* good.

o
sN'VA-

'

494

456
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TS-10

i. Mark the part requested in sequence (1,2,3, etc.) on the

j

technician's Performance Evaluation Sheet.

When the technician has completed the test or time has

elapsed, collect hisAnswer Sheet:

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns in his answer sheet, compare

his answer with the correct one.

b. Mark the technician's answer with an."X" if it is wrong.

c. Fasten the technician's Answer Sheet and Performance

Evaluation Sheet together, insuring that his identifida-

tion number is on both.

POST-TEST RECOVERY

if the technician has found and corrected the malfunction

Inserted into the equipdene, perform"` an operational check-

out to insure proper equipment functioning.

s*

1. $495



TS-10

b. If the technician was unable to repair the radar set,

correct the fault by re-installing the good module (see'

page 493).

c. Perform an operational checkout.,

d. If equipment is still malfunctioning, request assistance

from local support.

4 58

iy

;
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fi

TEST ADMINISTRATOR INSTRUCTIONS'

TS-11N, Plug -in Board and Module Troubleshooting.

. .
TIME ALLOTTED '?

1 hour 30 minutes

SUPPORT MATERIALS REQUIRED

a. Benth test set-up as described in Section A, Part VII

b. 'Test Equipment, to be available upon request. (See

opposite page.)

c,.Nand Tools

d. Defect ve Diode CR-424 (IN2070) on spare Relay Chassis

Assembl Module, 3158-150

e. Defect Trarigistor Q-1404 (2N502A) on spare RIP Multiar

. and Flip-Flop Board, Assembly, 3318-472 ,

PRE -TEST SET-UP

1.

Perform an operational checkout of the Computer set to

insure that it is fuZtioning properly. Use the pro-

cedures outlined in Section A Part VIII.

s

498

45'9

.



TS -148 or equivalent

Doppler Simulator, 0418-544 USH-26 or equivalent

UP*-10 or equivalent

_

Doppler Generator CNA-546

5458 Oscilloscope

.Doppler Test:Harness CNA-543'

..

1890H
410B VTVN or equivalent 460 TS-382

499 '
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TS-11

b. Remove operative Relay Chassis Assembly and PNP Multiar

and Flip-Flop Board Assembly modules from the Computer.

(See opposite page)

c. Install the defective Relay Chassis Assembly and PNP

Multiar and Flip-Flop Board Assembly modules it the

computer .

d. Review the technician's Test Instructions to familiarize

yoursel;ewith them.

TEST ADMINISTRATION PROCEDURES

a. Have the technician read his4nstructions and put.his

identificatiOn number on his An'Swer Sheet and Performance

EvalUation Sheet.

Collect the technician's Performance' Evaluation Sheet.

c. Note the timeand have the technician begin the test.

d. When the technician wants to replace a suspected faulty

.part ortiodUle, he must remove it from the set (WITHOUT

UNSOLDERING ANY COMPONENTS) and bring it to you.

500

461

S





TS-11

e. When-the technician requests a replacement component, he

must specify the exact piece/part that he wants replaced.

f. If the technician has not properly specified the part he

wants replaced on the module he has turned in, make him

re- specify

. Once ,ou are satisfied with the request, you either:

1. .Go to a remote area and exchange the module or part

turned in for the good one, if the technician has

-identified the faulty part;

OR

2. Go to a remote area and simulate the exchanging of

one module or part for another, if the technician has

not identified the faulty component.

h. Return the module or part to the technician and inform

him that the part he requested is now good.

502'

2

4



. TS-11

i. Mark the part requested in sequence (1,2,3, etc.) on the

j

technician's Performance_ Evaluation Sheet.

When the technician has completed the test or time has

elapsed, collect his Answer Sheet.

PERFORMANCE EVALUATION PROCEDURE

a. When the technician turns inhis answer sheet, Fompare

his answer with the correct one.

Mr.

I

410
b. Mark the technician's answer with an "X" if it is wrong.

c. Fasten the technician's-Answer Sheet and Performance

EvalUatiOn Sheet together, insuring that his identifica-

tionmumber is on both.

POST-TEST RECOVERY

a. If the technician has found and corrected the malfunction

inserted into the equipment,_perlori-am..operational check-
,

out to insure proper equipment functioning.

503 464

.14

.r
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TS-11

b. If the technician was unable to repair the Computer set,

correct the fault by re-installing the good boaid and

module (see page 501).

c. Perform an .operational checkout.

d. If equipment is stilt malfunctioning, request assistance

from local support.

504

465 e
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This is a series of tests' on your ability-to perform the
.

maintenance tasks required by ehe,AN/ApN -147 Doppler RadarSystem and
4

the associlred.AN/ASN735 Computer. .

INFORMATION 'SHEET

.1 .

This package contains all,of the instructions

You will be told when to use each s.et of instructions.

for each test.

4

Beforetakiniany,of the tests, READ THE INSTRUCTIONS COMPLETELY

AND CAREFULLY. you have any queseions,: k the Test Administrator.

g.During th itesting, direct all
1

equipment,. or other support to the Tdst

requests far technical data,

Adminittrator.

. .

Complete the Identificatica.Sheet that you.will be given. Jot

....

down die LD number printed on it. You will havyto use it fox each test.
. .

.. . . .Vt! ..,

:

e

4

r

)

1

,
)4G7;

506

°

:1 A
-40
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'
v.

Identification No.

IDENTIFICATION S7ET .

1. RANK

4

ORGANIZATION

3. PRIMARY AFSC

4. DUTY AFSC

TINE HELD

7

5. LENGTH. OF EXPERIENCE ON ANI/.APN-147 , .AN / ASN-35: YRS MOS

6. ,IVES YOUR PRESENT JOB INCLUDE MAINTENANCE OF THE ANJ APN-147-AN /ASN-35

SYSTEM? YES NO

,7. WHAT USAF SCHOOL COURSES I ELECTRONICS NAVE yOU' HAD?

COURSE DATE LOCAT LON

1

4

9,.

1
JG

)tr.

"468
. 507

4

ti



TE*INSTRUCTIONS

1. TEST PT1

Circuit Board Soldering Test

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS v.

-r

a. Enter your assignedQsptification number on the attached

Performance,Eva/uation Sheet andilire it to the Test Ad-

ministrator.

b. The Test Administrator will give you a printed circuit,

board and two resistors, *.

c. Two resistors on the circuit board will be marked with

grease pencil.

d. Replace the marked resistors with the ones given to you,

e. When you have finished, show theTest Adminiitrator

"4,-.work,

.1

-1

P T 1-1S .

o



II) No.

TEST .1).T I

AERFORMANCE EVALUATION SHEET

A. Compare the technician's work wit/h your Checklist and complete the

0.0

.

r:;:
-t

.

following evaluation.

,Soldering is:

Resistor 1 Resistor 2

et .

9

Acceptable ti

A

Not acceptable -...-'eXcess solder

Not acceptable intuf,ficient solder

Not acceptable - other (specify)

-... ...
"-' , ` '''

. s
1. ." .' -. ,...40 7. 7 '''" ---:-s .. e

* r4-

PT1-1,2S ., 14 ...... A - .470
509

o .
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1. TEST PT2

TEST-INSTRUCTIONS

1
t

Electronic Piece/Part Removal and Replacement

2: TIME ALLOTTED

30 minutes.

3. INSTRUCTIONS

-

a. Enter your assigned identification number on the attache:a

Performance Evaluation Sheet and give it to the Test

Administrator.

b. Using the tools and electronic parts kit at your position,.

modify. the TUtransitren Circuit as- by tile instruc-

tions that.will be given you by the Test.Administrator.
-mok

. .

c. Your workon this'testwill be graded on the- basis ,of:

. 1. quality of'sOldering

/72. corree piece/part selection and replacement

3. correct iestallqtiop of piece/part

yv

d. When.you:have ciampleted the modifications, have the Test
6 .

Administrator giage work: 1
-

,

. .

55.

4 ,

PT2-1S

. 1





TEST PT2 (FORM 1)

a

TEST INSTRI!CTIONS

Modifications to be made: (See attached..schematic)'

1. Remove R5, 270 ohms, 1/2-watt ,resistor and replace with 27K

ohM; 1/2-watt resistc.

2. Rmove C .001 uf, 200 WVDC capacitor

3.

200 WVDC capacitor.

and replace with .1 uf,

*IN

Remove Q1, 2N404 transistor and replace with 2N338 transistor.

.v/

V

.

V
?

' 4rAK3 .PT2.73s

V 0

414

I

Yp

/

1.
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,

CI

!C
Jut

200 /VDC.

O,

VI

I

PT 2
FORM 1

3611../.1, R2

ivr

2

C2

47uf
1000 %/pc;

,

47K -./7.
:/23

C3

R6

270
I/211

1, P.1t

fie2

IP

R7 § 336K../2,-
1/2vt

-.001uf
200-V/VDC

,

, - . -

TUTRANSITRON, SCHEMATIC DIAGRAM',
.

PT274S

513

=474

Cf2

2N404

I-

6



TEST PT2 (FORW2)

A

TEST INSTRUCTIONS

MOdiffCations to be made: (See attached schematic)

1. Re Move R 27K ohm, ,1/2r-watt resistor and replace with

270 ohm, 1/2-watt resistol

2. Remove C3, .1 uf, 200 WVDC

uf; 200 WVDC capacitor.

capacitor and replace with . 001
0

3. Remove.Q1, 2N338 transitor and replacq with 2N404 :transistor.

OP: PT 2}-- 5S

110 4 s
0.4 .

o

r ,r



CI

200 WVDC

r
RI

PT 2'
FORM 2

R2
1/2w 07-V.A

120.,;z,
1W

r.

47K
V2

C2

47u1
1000

47K

C3

27 V
-1/2.0

1 K
1/2 W

330K
- 1/2W

IP f
20IVVDC,

TUTRAN S TT RON SCHEMATIC, DIAGRAM .

PT2 - S
Cv,

515
476
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TEST INSTRUCTIONS

TEST PT21/4 (FORM 3)

Modifications to be made: (See attached schematic)

1. Remove R3, 47K ohm, 1-'watt resistor and replace with' 330K

ohm, 1-watt resistor.

2. Remove,C1, .luf, 200 WVDC capacitor and replace with .01 uf,

200 WVDC capacitor.

3. Remove R6, 1.8K ohm, 1/2-w7att resistor and replace with 47K

ohm, 1-watt ,resistor.

4

A, %

4

itpT2-7S

516



CT

t

7

Lc,

Ii 2

FORM 3

C2

470
1000 V'Vir,

R3
4711 R
V217 5

Jut
200V/VDC.

.

O
1

O

TUTRANSITROW; SCHEMATIC DIAGRAM

I,

0 L

270
112w

1.610

1/2w

'CR

2N404

J

PTIE3S.



TEST PT2 (FORM 4)

O

TEST INSTRUCTIONS

Modifications, to be made: (See attached schematic)

1. Remove R3, 330K ohm, 1-watt resistor and replace with 47K

ohm, ,1 -watt resAtor.

2: Remove C .01 uf, 200 WVDC capacitor and replace with ,1 uf,

''200'WVDd capacitor.

3. Remove R6, 47K ohm, 1-watt resistor and replace with 1.8K

ohm 1/2 -watt resistor.

17. 4179'PT2 -9S

518.

bit



CI

.01 of
200WVDC

PT 2
FORM 4

'I.

R3 ?30 , R
270 "t-

"C2

V

47uf
1000 V/VDC

, f °

5 V2W
I Td

*2.

CR

R6

47 K-
114

"axis

r.

47K

1W

C3

..,001uf
200V/VDS'.

TUTRANSITRON SCHEMATIC, DIAGRAM

a PIT2-10S

480
:519 4

2

v



You will be provided with a circuit board and a grease pencil.

Use the 1890M Transistor Tester to determine whether any of

c. -.If you find a bad; transistor, mark

d. Enter your assigned identification

/-
the Performance Evaluation Sheet, circuit board, and,

Instructions to the Test Administrator. ./ .



0,

r

ID No.
I.

TEST GE-1 ,

PERFORMANCE EVALUATION SHEET

Did the technician correctly identify' the lied transistors?
e- F

O

1

a

YES NO

GE1-2s 41: . ;482
521

I
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C 4,

TEST INSTRUCTIONS

0

2

1. TEST_CE2

Model TV-2Electron Tube 'Test Set

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

,

ff

a. For each tube provided, conduct the following tests using

the TV-2 and record your answers on the 4tkver sheet:

- short test

- interelement leakage ,test

- filament continuity test

- mutual conductance test

- gas test

- emission test

.4

b. Conduct all tests for each t e. Indicate on the answer skeet

whether the tube tests gocid or bad on each test. In addition,

for the "mutual conductance" and "emission" tests, record the
"..°N

actual values obtained in conducting these tests.
c.,Enter your, assigned identification number on the AnsweitSheet.

d. Return all materials, instructions, and your iAnswer Sheet

to the Test Administrator.

Pir.

/ 0.

83
, 522

.
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4

0 .*
TEST INSTRUCTIONS

1. TEST Gy

Model 410B Electfbnic Voltmeter

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

. Section I,

1

a. ,Set VOLT/OHMS switch on'Voltage/Resistance console to VOLTS

,position.

o
b. Set selector switch to position "1".

c. Connect VOM common' lead, to common post on, Voltage /Resistance

Console.

v.,d., Measure voltage 'at output terminals on Voltage/Resistance,/
.J., ,

1,

Console using probes as specified on Answer Sh t
\

. if
,

1

,e. Compare voltage reading with assigned value for switch

position "1" griien in Section I of your answer S6et.
fi

f. Indicate on attag.....4.d answer sheet whether voltage. read;., g ,

obtained is within + 10% of value listed._I, .:,

g. Repeat the voltage measurement for selector positions 2

through 10 and record your answers. CoMplete Section I and,

record all answers before going toSectio Ir.

) _...Section I'l L,

I

/

,.,

a. Set VOLT/OOM Switch tobORM position

b. Set selector switch tO. position "1 .".
, . 1.

,

7r-
r- GE3-IS

C

a

'



o

If

a

a

I

c. Measure resistance across output terminals on Voltage/ ,

Resistance Console.

d.. ,Compare obtained'resistaace reading With assigned value Tor

switch position "1" given in Section II of your.answer sheet.

,e. Indicate on the answer sheet wheth,r resistance reading ob-
.

tained is within +,10% of value listed.

f. Repeat resistance measurement for selector positions 2 through

10 and record your answers.

g. Enter yout assigned identifLcati6n qumber on the Ant-ErSheet.

h. Give your Answer Sheet and Instructions to the Test Adminis-

trator.

.

010

a

GE3-2S

- 486,
525

.66
ti
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ID No.

.

SectionI

TEST GE3

ANSWER SHEET

--

I

.,". .

NO

e..

o1.

. In Tolerance?

YESSwitch
Posi tion

Assigned
Value

,r1 L

2

4

.15 I

6

7

8

9

4.5 vdc

17.5 vac

43 vac

40 vdc

.24 vdc

0 vdc

3 vdc

6 vac

.8 vie.

1

10 30 vdc

Section II

Switch Assigned
Position Value

1

2

5

7

-100 ohms.

38 -ohms

100 ohms

11 k

6 k ,

16 k

260 k

0

. -4p0 K

7. 5,'Meg

10 4.:5 Meg

=.

481PEi38.
526

o j

n.



1

fi ID Vol-

TEST CE3

ANSWER SHEET

Section I Voltage a

0
In Tolerance?

Switch o Assigned
''Position Value

1 6 vac

e
: 2 1.5 vdc

3 64 vac

4 ' 12 vac

5 ' 10 vac

6 0 vdc

7 3 vdc

8 10 vac

9 S 20 vac

10 30 vdc

Section II - Resistance

NH

4,-

Switch Assigned
Position Value

1 100 ohms

2 100 ohms

3 1 k

4 9 k'
I

5 30 k

6 5.6 k

7

8:

260 k

180 k

to

O

..,,

a

9 1.7.Meg

00

GE3 -45' .488
527

,

4



A

V

c.

1

1. TEST GE4

TEST INSTRUCTIONS°

. Tektronic 545B Oscilloscope

2. TIME ALLOTTED

60 minutes

3. INSTRUCTIONS

c;

o

4r

a. This test contains eight problems that k#1 with the use
00

of the oscillocope.

b. _Each problem gives individU41 instructions. ,All the require&

eqdipment and components'are available at the test bench.
7 4

.
9

c Problem 1 has one part 'and is evaluatedqy the Test Adminis-

trator.

N 4
d. Problems 2-8 have two parts each. You must cotplete the

Answer Sheets to:

(1) indicate if.an obtai,t)iel waveform is in or out oft tolerance.

controlc(2) ,record specific settings used to obtain your

answer. a

e. Enter your assigned identifiCation number on each of the

instruction/answer sheets and turn them in to the Test

Administrator when,comple:ted.

'528



c

PROBLEM 1, FORM 1

PROCEDURES:

0

-.

a. Calibrate two oscilloscope test probes al your lest
position

TEST 44'

INSTRUCTIONS.

O

do.

.

b: N.otify your Test Administrator
test probe calibration.

c .

d

,
Calibrated?

°YES

NO

PERFOR

of -

as soon as you complete the'

EVALUATION

(To be Completed by Test Administrator)

:0

Iv

GE4-2S

529
49a

t,

a



\

TEST' GE4

. / PROBLEM 2, FORM 1

PROCEDURES:

ID No.

a. Channel "A" on the oscilloscope will be. used cor this problem.

b. Ground the oscilloscope to, the "Ground" connection indicated
on the Waveform Generator Console.

c. Determine the values of the waveform present, at Test Point
6702 on the Waveform Generator Console.?

d. C9mpare all of the resAlltant values of%the waveform on tire
oscilloscope with the one shown below to determine if it is
within the toleranee of + 10%.

e'. -Mark the appropriate answer box below. to indicate whether
the Test Point wavefottia is-in or out of tolerance.

f. 'Record your selected scope control settings on the Oscilloscope
Control Setting Answer Sheet.

B. Returp your answer shee& to the Test. Administrator an[go to
the next problem.

1:

.

80pscc,

-, 25ps -:-.
0

Frcq. =12.5 KC

Within Tolerance

Out of Tolerance

49 0E4-

- iv

010

1;

L

40

so

110.

0.0000



CD.

o

;TEST GE4

4.
.

PROBLEM '2, FORM 1

ID No.

OSCILLOSCOPE CONIrROL SETTING ANSWER SHEET

CONTROL

VOLT/CM (Channel A.)

AMPLITUDE CALIBRATOR

TIME/CM TIME BASE A)
444,

VARIABLE ,° TTAAM (TIME BASE A)

ABLE,.. VOL/S/ (Channel A)

t,

c ,01

3/

4

SETTING

43

GE4-4S "."492
531

1

r

-
I



O

PROBLEM.3, FORM 1

PROCEDURES ":. .-

TEST'GE4

I.

;?, 10 No.t.

r f '

a. Cn'arinels sliA" and th-e oscilloscope will 'be used, for
, :-. .F. ,:, - , A

. . -Gtgrad"-yaur .oscilloscope- to the utrai conrkelon; andica-
ted on ihe WavefOrm denerator

77.:*.
,

. r

e -.Setk the sweep to display approximately. two..cycles .of; the
_waVefornis present- at lest Point 6708 and 6712; on the .gave'-.' t- form Generator Console. .' .

. . li ,
d. Set Channel "A" and Channel "B", Volts/CM controls at 1 and

the Vo 'lts /CM Variable control at the Calibrated positi,on.
0.e . . 0 -e. Ilse the available;:features or the oscilloscope to eliminate

unwanted, portions of 4composite
. . .. . .
. Compare the 'resultant waveform on the oscilloscope with the

one shown below to determine-If -3.t- is within tolerance of
0%. . ' , _....

.,

g., Mark the appropriate answer box below to indicate whether
the Test,Point waveform is in or out of tolerance.

h. When yOu have marked your -answer, record °your selected scope
settings on the Oscilloscope Control' Setting Answer Sheet.

i. Rettirn your answer sheet, to. the Test. Administrator and go tothe next pitt.lem.
.!.

ti
1

Within Tolerance

Out of Tolerance

4

4 G.E4-5S

532



\

-PROBLEM 3, FORM 1

CONTROL

REST GE4

,OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

VOLTS /CM (Channel. A)

VOLTS1CM.(6anpel B)

to

SETTING

../ ..,,,'21 - 0.7..s. / . , c 1/
,

...

,--- _ ., I 'I -i!,y ' : ' ..7....;;(,:' '' ; I 4. I
, I /

, ' j''. 1,/, ' , -
.,7 l'i-

,.... :,
2- ... . , .

--,- . -:- /,, -,- .,.....,,,,- ...,. ,- / . , . / ,-., ..... /ct;.;.-, ....... , ,.. , :,., , . /".-- - .-,,..-/ ., .. - ,, .

V.
V'

,,

GE-4-6S

;.I
.

.. 1:



P4OBLE?t, 414; FORM ;1 /
PROCEDURtS:' . :,,,....

47/ /' ,,,
.

..; a. 6harinelp.?!e ancl "Vr on theos'Llkoscope will be used 'fo'r ,ti-jas, Pic 5b-fem. . ,
5../ /

. ,/,3Yth,; , , . , ,
, .'b. Grmirid,',tye oscilloscope to the .'.'Ground", connection indicated/--/ efti ;the'--,Slaileterm Generatcir Console, -,,,, ,-. r' .

../ . r ,'. .
.

, e . ....
i

"c .,' Degdrtine, tle:value's ,Of- the' wavefOrlis .present; at Tee t Point./ - , .., / .6702 and 6706 on the. Waveform Gehei-at(it-0cifiaele.

; fn. '-`:. #61, ..150.1-ii--Air -o,i> ;t1:10' resu.lt.aftt.-0al,uas...,0,:the,:;tzigvek i'il'is: otr the
ti '.-..-'...,1:4:4-111-'66000 44:9-i the ones shown be3iOw.-05;::deterytine:4if the

:...&ie;',;.,7P4iili,t4tirance of +.1.0°4'.,,,;-..' ,?::'-..- ,--.' -":..f:.-..-..

NI ' r"

''. \.---/,`'.'1,-,_.' ,':._,"_,-_,%'e. : ttativ.-,,;.09i9 .4PF,T,4:5prlat4'',answey,'bolt! b..].01.7: to4,' indicate,: wivether,
tii.e:1-74t,ti`i:iieigavef6Yrns are ,id: al- .- o.u't/./A( 01:eiaii-e0..'

-,. s. '': 'e: ''.' - '.i":': --.*:.."1/ '-',-"''''''f ,.t..;-- .:.1-:: ...''

Recotd-Iokur':belect@p''scope contro,1:.-eitii;,,ga. On 0e '0,salkoscopes:, ''. qontrol S0t-Itiii'g -Arisiik Sheet'. .\ v . .
. . ; ,,. . -. - , .,,,,',%. .

...\. ...-\ ite\ g.., .st Tri your ansWer sheet to .the Tesiv-Adrginiat,rator and go to.....
, : : . . ,. -

.._... , _ r..
. /. ..

.:-.-..
; :'.

;
. /...
:-.1.'il, \ ,

-'''S\ 5- -'-
I . ;,- '-. \-- N

`the next';problem.- ,

.

8011 sec=

. ,,.','"iame---;,.ts' .N.- "-`.
,17 T, S

\;c'
1:,.:..., rcc.' , -s5..' k'CS\

,,,-
t' .-'-',

1. I', s ,-1,..:-
.-,, ,00/ ,.t. .. ..,V '

i .;4 ...., .' ', . i .. \7 ,:\
.. \

2.-.. , i ..\..
,

''., . i f ' ,' .' , .

PI :';'-: 1 ,L;;;, 'limb Ba!-..5-.' 4* '-' -...N,..

. , ... -..

,. -..1-',..-L '''' .,.:B ''<-''
.4''''`f.:-.: `, Freq,.=12.1KC ;'...'-':\";

.
El. ,,,:-..,
1-1',,...i ' 4"- .

. .?lithin '',Toleran\oe.. ,
. --,;,-.. .... e , ,...

' '" l''.: '' :i.,,01.1 t of. Tolerafize...4C).1,,:,,
. . - .... sl.-... L -

I, ,--- ,4

$ : N.': '

J .4 , ..' 77
..,. ,o,, 1)t. 4.,...,

1.. I. ' ir I

251.1 --14-

49..)
t. - f.t I .

N

,.

-7S
Of

O

1
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BLEM,4, ;ARM

,ODNTROL

TEST GE4

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

VOLTS: CM (Channel 'A)

VOLTS-424%"(Channel B)

MODE/Dual 'Trace °Preamp

VARIABLE, 'T-IME/CM (Tj.me'Base

VARIABLE; VOLTSVCM (Channel
)

V

SETTING



TEST GE4

PROBLEM 5, FORM 1

PROCEDURES

a

ID No.

a

a. Channel "A ", on° the oscilloscope will be used for this problem.

b. Ground the oscilldicope, to the u9r,ound" connection indiscated
on the Waveform Generator Console.

c. Set the sweep to display seven pulse of e waveform present
at Test Point 6710 on the Waveform Generaor Console.

d. Utilize the delayed pulse feature to display the center pulse
(4th positive going pulse from the left) in'-the center of the
graticule.

e. Compare all of the resultant values -of the' waveform on the
oscilloscope with the one shown bei_ow to determine it it 'is
within tolerance of + 10%. "

(f

4

Mark the appropriate answer box below to indicate whether
the Test Point waveform is in or out of tolerance..

g. Record your'selected scope control settings on the Cfsc lloscepe..
Control Setting Answer Sheet.

e

h. Return your answer Sheet to the Test Administrator -to go toA
' 4, the next problem.

Within Tolerance

Out (f Tolerance

ta.

14 §01.! sec'

c).

IGE4-9S1

536 .

.

as



PROBLEM 5, FORM 1
a

OSCILLOSCOPE CONTROL SE°I.TING ANSWER SHEET

CONTROL

Trigger Mode (Time Base A)

Horizontal Display

DELAY Multiplier (Read-Out)

Stability (Time Base A)

tine/CM (Time, Base A)

Time/CM (Time, Base

ti

c

,N7

7" 1,

GE4-10S

537

-

ti

-x-

, 498

SETTING

I

.71
-;771r



hit

+0BI.EM 6, FORM 1

PROCIOURES :

TEST GE4 .

I'D No.

a. Channels "A" and "B" on the oscilloscope ,will -be used for
this problem.

b. Ground the oscilloscope to the "Ground" connection indicated
On the Waveform Generator - Console.

c. Set the sweep for 20 usec per CM to displa yapproximately one
cycle of the waveform present at Zest, Point 6706 on the
Waveform Generator Console.

. Use the delayed trigger to determine the width of one cycle.

e. Compare the resultant values of the waveform on the scope
with the one shown below to determine if it is within
tolerance of + 10%.

f.' Mark the appropriate,answer box below to indicate whether
the Test Point waveform is in or out of tolerance.

When you have marked your answer, record' your. selected scope
control settings on the OscilloScope Control Setting Answer
Sheet.

. Return your answer sheet to the Test administrator and go to
the nevi problem.

'thin Tolerance

trt of Tolerance

A

SOU sec ---c

40ps

Freq.=6.25KC

'1-1" ,499.:4-11s
538

O



eM

e

,a

TEST GE4

ID Igo .

v
PROBLEM 6,', FORM 1

\OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

V

CONTROL

Horizontal Display

Time/CM (Time Base B)

Delay-Time Multiplier

Preamp Mode'

GE4-12S

539
500

SETTING

9



4'

BLEM4-37, FORM 1

PROCEDURES:.

IR

TEST GE4,

IDNo.

a. Channels "A" and "13q- on the oscilloscope will be used forte'
this prpblem.

b. Ground the oscillocope to 'the,"Neutral" /connection indicated
on the Waveform Generator Console.

c. Set both Channel "A" and ",11" Volts/CM to 1 and variable, to
calibrate position.

[I. Display the Waveform GeneraEor Console waveforms present at
Test Point 6701 and 6712 on .the oscilloscope.

e.. Compare the phase relationship of the waveforms on the oscillo-
scope with the phase relationship` f the waveforms showy 1),elow.

i
.f. ow does the set of wavefornis. displayed oil, the oscilloscope

compare in phase relationishp with the set shown 'below?

g. When you have marked your answer, record. your selected scope
control settings on Ole OscilloScope Control Setting Answer
Sheet.

h. "Return. Four answe sheet to the 'Test Administrator end go to
the netct problem.-

Time Base

I
I

Time Base I

Note: Time Bass "B" 'lags Time Base "A" by 60 degrees.
,

How do the two sets of waviefo'rms compare?

The phase relationship is the same in both sets?

2 The, phase relationship is different between the two sets?

5451-13S
, 540

1



PROBLEM 7'

PROBLEM 7 FORM 1

CONTROL 9

a

TEST GE4

ID No.

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

. 8Iforizontal Display,

Time/CM (Time_BaSe.A),

Delay Time Multiplier

Preamp !lode
D

ao

9

4..
it.

r-

el 0

. GE4 .-145

S

SETTING



TEST GE4

11013LEM 8, FORM 1

PROCEDURES :

6

a

a. Channel "A" will be used for this problem.

b. Ground the oscilloscope to the "Ground" connectpih indicatedon the Waveform Generator Console.
. 0

c. Determine the values of the waveform present at Test Point
6710 on the Waveform Generator Console.

d. Compare all of the resultant values of the waveform with the
one shown below tO 'determine if it is within tolerance of
-4- 10%.

e. Mark the appropriate ariswer. box below to indicate whether
the Test Point waveform is in or out of tolerance.

ID:No .

'V
f. Record your selected scope control settings on the Oscilloscope

Control Setting Ariswer Sheet.

g. Return.'your Answer Sheelpoto the Test Administrator and go to
the next problem.

Within Tolerance

Out of- ToleTance

..801.1

#40ps 1

GE4-158

503542

2SKC

3V

o



a

0

TEST GE4

PROBLEM 8, 1,FORM I

OSCILLOSCOPE CONTROL SETTING ANSWER SHE4T

CONTROL

Volts /CM (Channel A)
,

Ainplifude CalibratOr

Variable, Time/CM (Time Base A)

.1s

110 G,44.16S

543 `

SETTING

6504

6



.

TEST CE4

INSTRUCTIONS

PROBLEM 1, FORM 2

PRoCEDURCS.:
I

ID No.

a: Calibrate the two oscilloscope test'probes,at your test
pos tionv

Notify your Test Administrator as soon as you complete the
test probe calibration, t.

Calib rated?

YES

Ili NO

r.

PERFMANCE EVALUATION

(To'be comgletil by Test Administrator)

i

(;E4 -17S

'"-- 505 544

w

A
A
C.



C
a

PROBLEM 2, FORM 2 .

PROCEDURES:

1

II) No.

TEST GO,

14-

a. 'Channel "A" on the os.cilloscope will be used for this orilem.

'7

b. Ground th.e oscilloscope to the "Ground"' donnectiOnindicated,
on the Waveform Generator Console,

o

c. Determine the values of the waveform present at Test Point
6702 on the Waveform Generator Console.

44

'

itCompare all of the resultant va3,ued of ,the waveform on the
oscilloscope with the one shown beloirto drtermine if it4is
within the tolerance of + 10r. , t. ,

4 t w

e. Mark the appropriate answer box below to indicate. whether the
.

;,,

,Ni- '
Test Point Waveform is in or out of tolerance. :

0 t ' a

-f. Record .yo'ur selected scppe control settings on 'the. Oscilloscope
.

t Control Setting Adswer Sheet. 7r , -' ., .

g. Return your answer sheet to.-the Test Administrator and go to
the next probleM.

4

SOps

32Q sec

4.

freq.=25KC

e

Within- Tolerance s(

Out of Tolerance

GE4-18S

5545 506

0

6V



Or,

1.

TEST GE4

PROBLEM 2, FORM 2

ID No.

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

'CONTROL

VOLT 1CM-4-;(aharinei. A)

ArteriTUDE CALIBRATOR

TIME/CM (TIME BASE A)
, .

VAR,Itl:BLE, TIME/CM (TIME BASE A)

; VARIABLE,sVOLTS/CM (Channel A).

h

I

6

CE4 -19S

15: 507., 546

ry

..,.

SETTING

r



'PROBLEM 3, FORM 2

PROCEDURES :

TEST GE4

6.'i! i".... i / ' "I '';'/...:.4..., 66 -6 ^'-')-'''. t 8 .. rr 7 .... '-' 4!' .-
p! ''' Ae-- V-fr.iV35. J:--

..r , , ,,... o'r.r : :," ,... 1 \ ;.,. f.",: rk. I ,,, .IP : 0 44_44.,...,i, ,I ,

::: I...-. ; .:\

,,,: ....i..1,:,1
,

4
, / ,i,, I .

, c

::,.. - ,..,, .,
..,,

P .y. ;,/

..- :a. Channels "A" and "B". on the oscilloscope wiIf be.6sed.for' e-f"- -..... ,, -4-, i' this problem.
t, t : /

- '

. : .b. Ground youi- oscilloscope to the "Neutral" connection inqi crp'ed
.

--4-i,
. /. on the Wave form Generator Console. , - .:.--e-...-, .

!
.

. . .--
, ,-0 .. ,c. ,,Se t the sweep to display Appr,oximatel, tvio cycle's- pi the

waveforms present at Test\Pol.nt 6708 ana'.6712 on'the-,WaveformGenerator Console.
:

,,:''N--.----
d. Set Channel "A" and Channe ..7, Volts/CMteontrolS at 1 and '

the Volts/CM Variable -con,tr of the -Calib-eife'd post fion..-;', V',.; .,.,_ .
,t . .. _ ,
r- -;.'"; _e. Use the available r e: 4 t ur-e \ 37t Atie : vs ell-Iasi:Serie "_to.-eliminate

., unwanted portions ,of,..a. coniiite signal. -'-.- ,-

1.7:::::- ---....f. Compare the resulrant wavefo.kukcon theo'scilloscope with- the"
one shown.beloirtiTJ:dete,rinine,,:i;f:ifis within tolerance of,:.,....,...,-----,:-.: -,...--.... ....; .:.,:,::,:-0%. -..".1:..-...,-- --:,--- ----;-) ..,,, 4,:" -, ...-

-

g. Mark the appoprioe.art,swet,box bely.or-jz to, indicate whether
the Test Poiri2t--4-ASifertin ',:ii in or.---,out.51A- tolerance-.

"..f--,-.--...-.-----,-- ../,.--, -, y,
`-,'.-1---f-.'"-' - -7-,---/,'''- .h. ...,.. ,;.,-,K ,: ,

When you have mar 42- ,9tt ,.ali-'we.'";"..,-aco-rd your selected scope
_,...-_.., r 1 '.. -4',setfiriis on the Osci:I'lacro _ Coi3t.$4, Setting Answer Sheet.t k....--:" 1 ft

,i. Re turn your answer she4?. tA the ek iAdminis trat or and go to
the next problem.

tl

I

Within TolerAnce.

Out of Tolerance '
_

I C;6'3-.,/,

;,",(W
I--

:`.. 1:k"
-111

GE4-20S

54

t!'.

t

:
..-

508

.
r"

it` .../".!..s

O

4-

$)\
Y.,7.! .1

i.!
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M4,

'S\41\,, :b.'',
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TEST.GE4

ID No:

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

Volts/CM (Channel A)

Volts/CM (Channel 8).

Preamp Mode,

to

..t

SETTING

,'' `;;",-.?
":

6.° , -Zr ,

sc.,-'
ti

,4,_/ 5084=2.15

548

0'

,

-9



S.

,TEST GE4

'PROBLEM 4, FORM 2

PROCEDURES:1

1D No.

a. Channels pA" and "i" on the oscilloscope will be used forth-is .probpem.,

b. Ground the oscilloscope to' the "Ground"
connection indicatedon the Weveform Generate Console.

c. -Determine), the values of the waveforms present at 'rest Point6702 and k.706 on the Waveform
Generator' kCc) ole.t

d. Compare all of the resultAnt values of the waveforms on theoscilloscSpe with the ones shown below to determine if theyare withi4 tolerance of + 10%.

3

e. Mark the Appropriate answer box below to indicat& whether theTest" Point waveforms are in or out'of tolerance.

f. Record yoci selected scope control settings on the scilloscope*Control Se ,ting Answer Sheet-.

Return yoq answer sheet to the Tegt
Administrator and go tothe next problem.

Time Base

Freq.=50KC

C -

160p sec

6V

160p 'sec4

14'50ps
Time Base

''B''

Freci.=25KC 64V

i
(

Within Tolerance

Out of Tolerance

00.11

GE4-22S

510,r.

549,



TEST 0E4

PROBLEM 4, FORA' 2

ID No.-

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

CONTROL'

VOLTS/CM (Channel A)

VOLTS/CM (channel B)

MODE/Dua a Preamp
4. A

VARIABLE, TIME/CM (Time Base -A)

VARIABLE ,t9IOLTS /CM ( Ckonne I A)

GE4-23t

'lir 511
550 -

SE'TTING



PROBLEM 5, FORM 2

PROCEDURES:s

ID No.

TEST GE4

a. Channel "A" on the oscilloscope will be used for.this problem.

b. Ground the oscilloscope to the'gCround" connection inditated
on the Waveform Generator Congole.

c. Set tire sweep to display seven pulse of the waveform present
at Test Point 6710 on the Waveform Gendfrator Console.

d. Utilize the ,delayed pulse feature to disolay the center pulse
(4th positive going pulse from the left) 'in the center of the-,

graticule.

e. Compare all of-the resultant values of the waveform on the
oscilloscope wdth the one shown below to determine .if it is
within toler -ance of o+ 10%.

f. Mark the appropriate answerboxbelow to indicate whether
the Test Point waveform is, in or out of tol6rance.

g. Record your selected scope control settings on the Oscilloscopb-
Control-Settirig Answer Sheet.

h. Return your answer sheet to the Test Administrator and go to
the next problem.

1

Within Tolerance

Out of Ulerance

40p sec'

qt.

GE4-24S

512
551

4.
ti

m"



PRO- EM 5, FORM 2

ID No.

TEST GE4

4

5

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

CONROL

ger Mode (Time Base A)*

zontal Display

,DE Y Multiplier '(Read-out)

ility (Time Base A)

Title/CM (Time Base A)

Ti /CM (Time Base B)

o

t

GE4-25S'

. 513 55.2

SETTING

L

tt,



PROBLEM 6, FORM 2

P.AOCEDURES:

c

1.1) No. >---

TEST (1E4

a. Channels "A" and "B" on the oscilloscope will be used for
this problem.

b. 'Ground the oscilloscope to the "Ground" connection indicated
on the Waveform Generator Console.

c. Set the sweep for 20 usec per CM to display approximately

one cycle of the waveform present at Test Point 67",6 on the
Waveform Generator Console.

6d. Use the delayed trigger to determine the width of one Cycle. ,

e.' Compare the resultant' values of the waveform on the scope
with the on'e shown below to determine if it is within toler-
ance of + 10%.

.

0 6
f. Mark the appropriate answer box below to ind.:ate whether the

Test Point waveform is in or out of tblerance..

g. When you have marked your answer`, record your selected scope
'Control settings on the Oscilloscope Control Setting Answer
Sheet.

h. Return your answer sheet to the Its0.<7inistrator and go to
the next problem.

A

Within Tolerance

Out of Tolerance

ir

.

1600 sec ----r'

sous -J

Freq.=6v25KC

GE4 26S

553

ye.

514'

Sea



TEST GE4

PROBLEM 6, FORM 2

ID No

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

CONTROL

Horizontal Display

Time/CM (Time Base B)

Delay -Time Multiplier

Preamp Mode:

t.

4

GE4 --27S

r 515. 554

SETTING

'I



ri

PROBLEM 7, FORM 2 °

PROCEDURES:

TEST GE4

.ID No.

a. Channels "A" and "B" on the oscilloscope 41 be used for
this preUlem:

,
-

b. Ground the oscilloscope to the "Neutral" connection indicated
on the Waveform Generator Console.

c. Set both Cllannel "A" and "B" Volts/CM to 1 and variable to
calibrate position.

d. Display. the Waveform Generator Console waveforms present at----
Test Point 6701 and 6712 on the-oscilloscope.

.
e. Compare the phasei* relationsh*. of th,e waveforms on the oscillo-

scope with the phase relationship of the waveforms shown below.

f. 'How does the set of waveforms displayed on the oscilloscope
compare in, phase relaticinship with the set shown below?

g. When jou have marked your answer, record your selected, vcope
control settings on the Oscilloscope Control s9ttEng Answer
Sheet.'

-4.

h. Rettlin your answer .sheet` to the Test Administrator and go to
the, next problem. ,

Time Base
"N'

I

1;3

I

J. .
Time Base

ftBu

Note: Time Base "B" labs Time Base "A" My 180, degi-ees
, How do the two sets of waveform compare?

The phase relationship is the same in both sets?--a--
The phase relationship is different betweedthe two ,sets?... . -

GE4 -28S ,
516

555
ct

:4



, 7

TEST GE4

PROBLEM 7, FORM 2

ID No.

OSCILLOSCOPE CONTROL SETTING .ANSWER SHEET -

CONTROL

Horizontal. Display

Time/UM (Time Base. A)

Delay Time Multiplier

Preamp Mode

4

4

gETTING

4

GE4-295

517 556

We.

p

r.

ft



hht
.

ID No.

TEST GE4

PROBLEM 8, FORM 2

PROCEDURES:

a. Channel "A" will be used for this problem.
7

b. Ground the oscilloscope to the "Ground" connection indicated
on the Waveform Generator Console:-

c. 'Determine the values of the waveform present at Test, Point
'6710 on the Waveform Generator Console.

d. Compare all of the resultant values Of the 'waveform with the
one shown below to ;determine if it is withinitolerance of
±, 10%.

4

6

e. Mark the appropriate answer box below to inOicate whether
the Test Point Waveform is in or out of tolerance.

f. Record your selected scope control settings on the Oscilloscope
Control Settilp Answer Sheet.

g. Return your. answer sheet to the Test Administrator and go to
the next problem.

a

t

Within Tolerance

Out of TbletlIce ,

---- 00,1 80---P

sous -1

Freq..6.25KC

1V

*

GE4-305
;,

557', 518



f

TEST GE4

PROBLEM 8, FORM 2

ID No.

0

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET'

CONTROL SETTING

Volts/CM (Channel A)

Amplitude Calibrator

Variable, Time/CM (Time Base A)

GE4-31S ;

\
5'9558

F.

/



a ID No.

TEST GE4

INSTRUCTIONS

PROBLEM 1, FORM 3

PROCEDURES:

a. Calibrate the two oscilloscope test probes at ylL Lest
\position. e

b. Notify your Test Administrator as soot as you complete the
-\test probe calibration.

.

,

Cafibrated?

YES

NO ,e

0

At

PERFORMANCE EVALUATION

(To be completed by Test Administrator)

GE4-32S

559
520



PROBLEM 2, FORM 3

/ PROCEDURES

ad

ID No:

TEST GE4

A

Channel "A" on the oscilloscope will be used for this problem.

b. G-round the oscilloscope tn the "Ground" connection indicated
on the, Waveform. Generator 'Cons'ole.

c. Determine the values nf the waveform present at Test Point
6702 on the Waveform Generator Console.,

d. Compare all of the resultant values of the waveform on the
oscilloscope with the one shewn below to determine if it is
within the tolerance of + 10%._

.

e. Mark the appropriate answer box below to indicate whether the
Test Point Waveform ,is in or out of tolerance.

f. Record your selected scope control settings on the 0ScillogCope
Control' Setting Answer Sheet.

gti

-

Return your answer sheet to the Test Administrator and goto .

the next. problem. Ti

Within Tolerance

Out of inlerance

4

Freq.=6.231:C

t

GE4-33S

52156o*

O

r



OSCILLOSCOPE CONTROL SETTING ANSWER SHEET



4,

4" TEST GE4

ID No.

PROBLEM 3,F061 3

PROCEDURES:

a. Charm/Ills "A" and "B" on the oscilloscope will be used for

this problem.

b. Ground your oscilloscope to the "Neutral" connection indicated
on the Waveform Generator Console.

c. Set the sweep to display approximately two cycles,of the
waveforms present at Test Point 6708 and 6712 on the Waveform
Generator Console.

d. Set Channel "A" and Channel Volts/CM controls at 1 and
the Volts/CM Variable control at the Calibrated pcIition.

.1.

e. Use theiavailab-le features of the oscilloscope to eliminate
unwanted portions of a composite signal. '

f. Compare the resultant waveform' on the oscilloscope with the
one shown below to determine if it is within tolerance of 0%.

g. Mark the appropriate answer box below to indicate whether'
the Test Point waveform is in or out of tolerance.

tit When you have marked your answer,_record your selected. scope
settings on the Oscilloscope Control'Setting Answer Sheet,

A

i. Return your answer sheet to thelTestlidministrat9r and go to
the next problem.

ti

Within Tolorme

'Out of Toleran*t

- GE4 35S

523. 562

"

I



PROBLEM 3, FORM 3

CONTROL

Volts /CM (Channel A)

Volts/CM (Channel B)

' ID No.

TEST GE4

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

P re anip Mode

SETTING

GE4-36S_..

524'
563

'I



4

PROBLEM 4, FORM 3

PROCEDURES:

I

o.

a. Channels "A" and
this problem.

TEST GE4

"S"

ID No.

;.
on the oscilloscope-will be used for

b. -Ground the oscilloscop-e to the "Ground"
on, the Waveffirm'''Generatbr Console.

connection indicated',

c. Determine the values of the waveforms present at Test .Point,

6702 and 6706 on the.14aveform Generator Console:
,.

d. Compare all of the resultant values of the waveforms on the
oscilloscope with the ones shown below to determine if they
are within tolerance of + 10%.

/
e. Mark 'the appropriate answer hox below to indicate whether the

{Test PZint waveforms are in or out of tolerance. -,--

k . ..
f. Record your selected scope control settings on the Oscilloscope

.Control Setting Answei Sheet. -

Ieturn.your answer sheet to the Test ,Administrator and go to
the next problem. "' 1

1 . '
.

g.

Time Base

Ftect.-=-27KC
.

Timc asc
nu

Jrcq.=13.SKC

4

200p sec

100p sec ---a

I
;

No Within Tolerance

. Out of Tolerance

GE4-37S

71 52564-

1004 sec'

3511s

3v

3V

40,



-

PROBLEM 4, FORM 3

TEST GE4 .

II) No.

OSCILLOSCOPE CONTROL SETTING ANSWER SHEET

CONTROL

VOLTS /CM (Mantel A)

VOLTS /CM (Channel B5

MODE/Dual Trace. P re amp

VARIABLE, TIME/CM (Time Base -A)

VARIABLE, VOLTS/CM (Channel A)

...,41z

e.

GE4-38S

tirf 565
526'

SETTING



. ;
PROBLEM 5; FORM -3:'

PROCEDURES:.

TEST GE4

ID No.

a. Channel "A" on the oscilloscope' will be used for this prciblem.

b. Ground the oscilloscope to the "Ground" connection indicated
on the Waveform Generator-Tonsole.

c. 'Set' the sweep to display seven pulse of the waveform present
at 'Test Point 6710 on the Waveform Generator Console.

d. .Utilize th-e delayed pulse feature to display the center pulse
(4th pciejtive going pulse from the left) in the center of
the grairicule.

,...- ;=Ve.........:-Compare all of the resultant valuttof the waveform on the
oscilloscope with the one shown below to determine if it is
within tolerance of + 10%.

,f. Mark the appropriate,answer box below to indipate whether the
Test Point Waveform is in or Out b£ tolerance..

g. Rd:cord yourselected scope control settings on the OscilloScope
:-Control Setting Answer Sheet.

h. Return your answer sheet to the Test Administrator and go to
the next problem?

160p sec

Within Tolerance i

Out of Tolerance

r

. CE4-39S

5Z7
566



PROBLEM '5, RAM 3

ID No.

OSCILLOSeOPE;CONAIOL SETTING ANSWER SHEET

CONTROL

Trigger Mode (Time Base A)

Horizontal Di:zpz/Arr---

DELAY Multiplier' (Read-out)

Stability (Time' Base

Time/CM (Time Base A)-
...

Time /CM (Time- Base B)

0 .

I

GE4-40S

528567

4

SETTING

4

4

4 6



TEST GE4

PROBLEM 6, FORM 3

PROCEDURES:

ID No.

a. Channels "A" and "B" on the oscilloscope will be used for
this problem.

b. Ground the oscilloscope to the "Ground" connection indicated
on the Waveform Generator Console:

c. Set the sweep for 20 usec per CM to display approximately,
one cycle of the waveform present at Test Point.,.6706 on the

Waveform Generator Console.

d. Use the delayed trigger to determine the width of one cycle.

e. Compare the resultant values. of the waveform on the scope
with the ,one shown below to determine if it is within toler-

ance of + 10%.

f. Mark the appropriate answer box below to indicate whether
the Test Point waveform is in or out of tolerance.

t. When you have marked your answer, ,recorey-tiur selected scope

control settings on the Oscilloscope Control Setting Answer

Sheet.

h. Return your answer sheet to the TeSt Administrator and go to

the, next problem.

4- 320p sec-4
-+ 1601.1s,' 14

Within ToleranCe
.1%

,

Out of Tolerance

Freq..,25KC _

GE4-415..

.568

- - _

0



4

ID No.

TEA GE

PROBLEM FORM 3

OSCILLOSCOPE CONTROL4SETTINC ANSWER SHEET

CONTROL

Horizontal Display

Time/cCM (Time Base B)

Delay -Time Multiplier

,P4reamp Mode

I

GE4-42S

569 530

SETTING

an,



PROBLEM 7, FORM 3

PROCEDURES:

ID No.-

TEST GE4

a. Channels "A" and "B" on the oscilloscope gill be used for
this problem.

b. Ground the oscilloscope to the/"Neutral" connection indicated
on the Waveform Generator Console.

c.- Set both Channel "A" and "B" Volts/CM to 1 and variable to
calibrate position,

d. Display the Waveform Generator Console waveforms present at
. Test Point 6701 and 6712 on the oscilloscope.

e. Compare the phase relationship of the waveforms on the os-
cilloscope with thephase relationship of the waveforms shown
below.

f. How does the set of wavefo displayed on the oscilloscopesoill(

compare in phase relation ip with the set "Shown below?

g. When you have marked your _niwer, recird your selected scope
control settings on the Oscilloscope Control Setting Answer
Sheet.

h. Return your answer sheet to the Test Administrator and go to
the next problem.

t
1

Time Base
''B''

Note: Time Base "A" and Time Ba::e "B" arc in phase;

he,pc)ase relationship is the ame in both sets?,
Th:e phase r,ciat fonship f ferent between., the Iwo sets?

GE4-43S

,.5.131 570



PROBLEM 7, FORM 3

.1;

TEST GE4

ID No.

OSCILLOSCOPE CONTROL SETTING ANSWERSitter----
444,

CONTROL

Horiiontal Display

Time/CM (Time Base A)

Delay Time Multiplier

Preamp Mode

GE4 44S

571:

SETTING



40.

ID No.

TEST GE4

PROBLEM 8, FORM 3

PROCEDURES:

a. Channel "A" will be used for this problem.

b. Ground the oscilloscope to the "Ground" connection indicated
on the Waveform Generator Console.

c. Determine the values of the waveform present at Test Point
on the Waveform Generator Console.

d. Compare all of the resultant values of the wavefort with the
one shown below to determine if it is within tolerance of
+ 10%.

e. Mark the appropriate answer box below to indicate whether
thdTest Point waveform is in or out of tolerance.

f. Record your selected scope control settings on the Oscilloscope
Control Setting Answer Sheet.

g. Return your answer sheet to the Test Administrator and go to
the next problem.

4-- 320p sec---;>
},,601.ts-:

Within Tolerance a
V

Out of Tolerance .,

rz

43.

Freq.:---SOKC

6E4-45S

523 572

41(010,"



PROBLEM 8) FO

.ID No.

TEST GE4

OSCILLOSCOPE CONTROL SETTING ANSWEA SHEET

CONTROL SETTING

Volts/CM (Channel A)

Volts/CM ("Channel B)

Preamp Mode

t./

GE4-46

573 434



TEST CO-1

TEST INSTRUCTIONS

Radar Set, AN/4N-147 Operational Check

2. TIME ALLOTTED

.ao minute's

3. INSTRUCTIONS'

a. Enter your 'assigned identificatiori number on the attached

Performance Evaluation Sheet and give it to the Test

Administrator.

b. Set up the Radar Set, AN/APN-147; with the appropriatettest

equipment to make the Radar Set Operational CheNck.

c. Make your bench setup_ and have the Test, Administrator check

. it before you apply any poier.

d. When the Test Administrato# has ,checked your setup, he will

'instruct you to proceed with the test.

e. Demonstrate to tht Test Administrator that you can perform

1 . the Radar Set Operational. Check.

. .

C0,1-1

.Rf-..=5 574

,

ntl

,t

e :



a

TEST CA1

/1,
ID / -_____--

PERFORMANCE EVALUATION SIIEET.

,

A. Did the techniCian set, up equipment properly to perform the Rad'ar Set

//

Operational Check?

YES NO

B. Was the technician able to, satisfactorily perform the Radar Set

Operational Check?

f

YES''

C01-2S

575.

NO

r.

536



TEST INSTRUCTIONS

1. TEST CO-2

Operational Check-Out Navigational Computer- Set, AN

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

ti

ia

4

A

ASN-35

Enter your assigned identification number oh the attached.

Performance Evaluation Sheet and giVe it to the Test;

Administrator.

b. Set up the -- Computer Set, AN/ASN735,, with the

test equipment to make the Computer Set 'Oper

Qut.

r
appkopriaterl,

atiodal Check-%

c. Make your bench setup and have the Test'Aaministrator check

it before you apply any power.

d. When the Test Administrator has checked yOur setup, he will

instruct you to proceed with the test.

e. DemonStrate to the Test Administrator thatyou can perform

the COmputer Set Operational Check-Out.

CO2-1S

537576



ti

ID /No.

TES'I' CO2

PERFORMANCE EVALUATION SHEET ,

A. , Did the technician- et up equipment properly to perform the Computer

Set Openalional Che k-Out?

YES NO

B. Was the technician 'able to satisfactorily /perform the Computer Set

Operational Check -OUt?

NO4

it

.3

YES- ,

CO2-2S-

.5,77
538



TEST INSTRUCTIONS

.

1. TEST SE-1

. Signal Generator, AN/URM-25D Usage Test

2. TIME ALLOTTED

30 minutes;,

3. INSTRUCTIONS
n.

a. Set up the Radar Set, AN/APN-147, with the appropriate test

equipment to. make the AGC Circuit Adjustments.

b. Make your bench setup and have the Test_ Administrator check

4litit before you apply any power. When the Test Administrator

hag' checked your setup, he °will instruct you to proceed with

the test.

c. Check the AGC Circuit and make' any necessary adjustments.-

You may use any procedures and equipment available with one

exception: Signal Genetator, AN/URM-25D must be used for'-.

this test.

ci: Notify the Test Administrator when you are satisfied that the

AGC Circuit is within tolerance limits. Be prepared to dem-,

onstrate to the Test Administrator how you obtained your re-

sults.

e. Enter your assigned identification number on the Performance

Evaluation Sheet. Give it to the Test Administrator along

with these instructions .

(
539 SE11S

578

4*.



A

TEST SE-1
4

PERFORMANCE EVALUATION SHEET

ID No.*

Did the tech ic an -properly connect and set the Signal. Generator,

4N/URM-25Dfor 'the ,AGC Circuit adjustment,?

,4

Y-ES NO

11

I



TEST-INSTRUCTIONS

1. TEST SE-2

pohler. Generator, CMA-546 Usage Test

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

a. Set up the Radar Set, AN/APN-147, with the appropriate test

eq'uipment to make the Lock-Check Operation Test.

b. (Make your behcb,setup and have the-Test Administrator _check

it before you apply any power. When the Test Administrator

has checked your setup, he will instruct you" to proceed with

the test.
-

c. Perform the Operatiorr.Test. You may. use any pro-,

cedure and equipment 'available with one exception: Doppler ..
.1*

Gederator CMA-546 must be used for this test.,
-r , U

d. Notify the TeSt Administrator when you are satisfied that

the Lock-Check Operation,is within tolerance limits., Be

prepared to demonstrate to the Test Administrator how you

obtained your results.

e. ,Enter 'your assigned- identification number on the Performance

Evaluation Sheet. Give it to the Test Administrator along

with these ins tructions .

SlEt
SE2 -1S

)
580

1



V

ID No.

TEST SE-2

PERFORMANCE, EVALUATION SHEET

Did the technician properly,connect and set up the Doppler Generator

perform the LockCheck Operation test?

YES NO

,-.

ISE2-2S_.

54.
581

on-



TEST INSTRUCTIONS

1. TEST SE-3

Audio Oscillator, TS-382 Usage Test

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

a. Set up the Radar Set, AN/APNz147,with the appropriate test

.1tequipment to make the Second Balanced Modulator V-6709

Cathode Balance Adjustment.

b. Make your bench setup and have the Test Administrator check
,

it before you apply any power. When the-Test Administrator .

has checked your setup, he Will instruct you to proceed with

the test,.

%4, Perform the Cathode Balance Adjustment. You may use any

procedure and equipment available with one exception:

Audio Oscillator, TS-382 must be used for this test.

d. Notify the Tegt Administrator when you are satisfied that the

Second Balanced Modulator V-6709 is within tolerance limits.
476

Be prepared to demonstrate to the Test Administrator how

you obtained your results.

e. Enter your assigned identification number on the Performance

Evaluation Sheet. Give it to the Test Administrator along

with these Instructions.

SE3 -1S

3 582



4

TEST SE-3

PERFORMANCE:EVALUATION SHEET

ID NO.

Did .the technician properly connect and sett the Audio Oscillator to

perform the Second Balanced Modulator V-6709 Cathode Balance Adjustment?

YES

.

583

NO



TEST INSTRUCTIONS

1. TESt RR-1

Crystal, Y-6701, Removal and Replacement

2. TIME ALLOTTED

10 minutes

3. INSTRUCTIONS

42.

a. Remove Crystal, Y-6701, from its chassis. Notify the Test

Administrator as soon as you complete the removal.

,,b. After the Test Administrator has checked your work, replace

Crystal, Y-6701.

c. Enter your assigned identification number on the Performance

Evaluation Sheet.

d. Notify the Test Administrator when you have compleqd the

replacement, and give him the Test Instructions and Perfor-

mance Evaluation Sheet.

q1R1-1S.545i,

584



r<,

TEST RR-1 .

PERFORMANCE EVALUATION SHEET

ID No.

A. Did the technician remove and replace the correct part?

YES .NO

A

B. Did the radar set operate properly after the part was reinstalled?

YES NO'

RR1-2S

585

O

546

<,



c-8

TEST INSTRUCTIONS

1. TEST RR-2

RF Oscillator, V-6201, Removal and Replacement

2. TIME ALLOTTED

20 minutes

INSTRUCTIONS
$

a. Remove RF Oscillator, V-6201, from.its chassis. Notify

the Test Administrator as soon as-you complete the removal.

b. After the Test Administrator has checke'd your work, replace

RF Oscillator, '6201.

c. \Enter your assigned identification number orb. he PerfOrmance

,..Evaluatiln She/et.. .

/ 9d Notify the Test Administrator when you have completed the

replacement and give him the Tesi InstruttiOnq and Performa ce

Evaluation Sheet.

0. RR2 -1S

27- 547 586

ti

4



ID No.

TEST RR-2

PERFORMANCE EVALUATION SHEET

A. Did the technician ,rierve and replace the'correct part?

"411r
YES NO

B. Did the radar set opeA4g prOperly after the part was reinstalled?

YES,. NO

O

, 4

RR2-2S

87
548

O

4

I

O

9



1. TEST RR-3

&

TEST INSTRUCTIONS

Frequency Mixer, CV-1186/APN -147: Removal and Replacement
,

2. TIME ALLOTTE_D:,,, ,

,....,
? - .

,. --,----7,

'10 minutes
.

3*. INSTRUCTIONS

4
a. Remove Frequency Mixer, CV-1186/APN -147, from its chassis.

Notify the Test Administrator as soon as you complete the

removal.

. After the Test Administrator Has checked your work, replace

Frequency Mixer, CV-1186/APN-147,

c. Enter your assigned identification number on''ihe Performance

Evaluation Sheet.

d. Notify the Test Administrator when you have completed the

'replaceient, and give_him the Test Instructions and Performance

Evaluation Sheet. 4

:tr
RR3-IS

9
588

it

I



TEST RR-3

PERFORMANCE EVALUATION SHEET

ID No:

1

A. Did the technician remove and replace the correct part?

YES NO

B. Did the radar set Operate properly after the part was TOinstalled?

YES NO

RR3-2S

589'

550

1Z



1. TEST RR-4

TEST INSTRUCTIONS

Signal Comparator, CM-213/APN -147, RemoVal and Replacement

2. TIME ALLOTTED

10 minutes

3., INSTRUCTIONS,

a. Remove Signal Comparator, Cg-213/APN -147, from its chassis.

Notify the Test Administrator as soon as you complete the

removal.

b. After the Test Administrator has checked your work, replace

Signaf Comparator, CM-213/APN=147.

c: Enter Your assigned identification number on the Performance

Evaluation Sheet. e't

rot
.Notify the Test Adminis.t,rator when you have completed the

,replacement` .and give him the Test Instructions and Performance

r h,

11

i.":?%Rvaluation

go

12114- IS

Pir 551s--a- 590



A. Did the technician remove and'replace the correct part?.

Did the radar set operate properly after the pArt was



TEST INSTRUCTIONS

1. TEST RR-5

Sequential Timer, TD-505A/APN -147, Removal,and Replacement

2. 'TIME ALLOTTED

10 minutes

3. INSTRUCTIONS

a. Remove Sequential Timer, TD-505A/APN-147, from its cha'ssi's.

Notify the Test Administrator as soon as you complete the

removal.

b. After the Test Administrator has checked your work, replace.

Sequential Timer, TD-505A/APN7147.

c. EnteZr your assigned identification number on the Performance

Evaluation Sheet.

d. Notify the Test Administrator when you have completed the

, .

.
,

t

replacement and give him the Test Instructions and Performance

Evaluation Sheet.
+ay

4

RR5-1S

592

ti



0

,

r

TEST RR-5

PERFORMANCE EVALUATION SHEET

ID No.

A. Did the technician remove and replace the correct part?

YES NO

B. Did the radar set operate properly after the part was reinstalled?

YES. NQ

1 RR5-2S

4

41



TEST INSTRUCTIONS

.0

1. TEST RR-6 A

s.

Crystal Miker, CR-7602 (side A)bOVA1.and Replacement.

2. TIME ALLOTTED

10 minutes

3. INSTRUCTIONS

a. Remove Crystal Mixer, CR-7602 (side A) from its holder.

Notify the Test Administrator as soon as you complete the

removal.

b. After the Test Administrator has checked your work, replace

Crystal Mixer, CR-7602.

c. Enter your assigned identification number onthe Performance

Evaluation Sheet.

Notify the Test. Administrator when you have completed the

replacement and give him the Test Instructions and Performance

Evaluation Sheet.

555
594

.



TEST RR-6

PERFORMANCE EVALUATION SHEET

ID No. _

A. Did the technician remove and replace the correct part?

YES NO

B. Did the radar set operate properly after the part was reinstalled?

YES NO

/.

4

o

RR6-2S

595 ay

;!



TEST INSTRUCTIONS

1. TEST RR7,

Blower Motor Assembly, B -501, Removal and Replacement

2. TIME ALLOTTED

15 minutes

3. INSTRUCTIONS t

T

a. Remove Blower Motor Assembly; B -501i 'from its 'chassis.

Notify the Test Administrator as soon as you complete the

removal.

b! After the Test Administrator has checked your work, replace

the Blower Motor Assembly in it chassis.

ti

41k
4.416.

c. Enter your assigned identification number on the Performance

Evaluation Sheet.

d. Notify the Test Administrator, when you have \ompleted the

replacement and give him the Test Instructions and Perfor-

mance Evaluation Sheet.

RR7-1S'

557 596

9



TD No. ...... __._

TEST RR-7

PERFORMANCE EVALUATION SHEET,

A. Did the technician remove and replace the correct part?

YES NO
ea.

B. Did the radar set operate properly after the part was reinstalled?
aw tb

YES . NO-

4°

RR/ -2S

'597 558



TEST INSTRUCTIONS

1. TEST RR-8
. .

Track Resolver Drive ASsembly Removal and Replacement

2. TINE ALLOTTED

30 minutes

3. INSTRUCTIONS

a. Remove tHi Track Resolver Drive Assembly from its chassis.

Notify the Test Administrator as soon as you complete the

removal,

b. After the Test Administrator has checked your work, replace

,the Track Resolver Drive Assembly:

c. Enter your assigned identification number on the Performance

Evaluation Sheet.

d. Notify the Test Administrator when you have tompleted the

replacement and give him the Test Instructions and Performance

Evaluation Sheet.

2

:cr -".

559
RR8-IS

0 598



ID No.

,TEST RR-8

PERFORMANCE EVALUATION SHEET

A. Aid -the= technician remove and replace the correct part?

YES NO

. Did the computer operate properly after the part was reinstalled?

vit

YES NO

ti

I



A

TEST INSTRUCTIONS

1. TEST RR-9

Translator Drive Assembly, Removal and Replacement

2. TIME ALLOTTED

15 minutes

3. INSTRUCTIONS

t
a. Remove the Translator Drive As'semb'ly from its chassis.

Notify the Test Administrator as soon.as you complete the

removal.

b. After the Test Administrator has checked your work, replace

the Translator Drive Assembly.

c. Enter your assigned identification number on the Performance

Evaluation Sheet.

Ammimmommommy

d. Notify the Test Administrator when you have completed the

replacement and give him the Test Instructions and Performance

Evaluation Sheet.

"h.

a

RR9 -1S

600

0

2



a

4
ID No.

TEST RR-9

PERFORMANCE EVALUATION SHEET

A. Did' the technician remove and replace the correct part?

YES

1

B. Did the computer operate properly after the part was reinstalled?

4

YES NO

t

RR9-2S ,%

601 562

O

.4,

' 4



TEST INSTRUCTIONS

.

1. TEST R12110

Relay, K-410, ,Removal an& Replacement..
. /

.2.'TIME ALLOTTED

ty
20 minutes if

3.- INSTRUCTIONS

a

.

Remove the Relay, K-410, from ,its. chassis. Notify the Test

Administrator as soon as ,6u complete the removal.

rator has checked yotir work, repiace
<,

b. After the Test Admix}

the Relay, K-410.

c. Enter your assigned identificititon- number on the .Performance

Notify the Test-.Administrator wheh you have completed thed-r

7aluation Sheet.

replacement and give him the Test Instrudtions and Performance
. . 4.

u,..,
i

at-r on Sheet.. ,--

r y

ti

a `.

Q

f .

t

'

TRIo-S

.

c

.41



ID No,

TEST RR- I 0

PERFORMANCE EVALUATION SHEET

A. Did the technician remove and replace the correct part?

YES NO

B. Did the, computer operate properly after the part was reinstalled?

0
YES NO

40

,

-or

1

r.

4

RR10-2S

603

s

564

,



TEST.INSTRUCTIONS

1. TEST AD-1

Transmitter Output Power Adjustment

2.. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

a. Set up the Radar Set, AN/APN-147, with the appropriate test

equipment to make the Transmitter Output Power Adjustment.

b. Make your bench setup and h ave the Test. Administrator check

When the 'Tes Administrator'
1 :;

instruct you to proceeil:.aith

it before you apply any 'power.

has. checked your setup, he Will

the test.

Check the Transmitter Output Power

adjustment. You'may use any-

:0
:

and make any ,necessary

procedure and

. Notify the Test Administrator when

Transmitter Output Power-is within

prepared *to demonstrate to the Test

ob tamed your- answers.

e. Enter your assigned identification

yoU.. are

equipment available.

toleranceJintits- . *Be'
Adminaiiator'irow you

--,

number on the'JPerfol-mana
.....

Evaluation Sheet and lete your portion of it.

f. Return the Test Instruc ions and Performance Evaluation Sheet
1

to the Test Administrato

ADzis
565 604

V

1



JF

..e

TEST AD-1

PEORMANCE EVALUATION SHEET

I. TO BE COMPLETED BY TECHNICIAN:

II.

.40

1D No.

Place a.check beside the equipment that you used in this test.

Oscilloscope

VOM

oq"

Signal Generator

Sweep Generatpr

Transistor Tester

Audio Oscillator

Frequency Meter.p-

Potler Meter

Spectrum.Anaiyzer

.Distortion Indicator

A.

TO BE COMPLETED BY ApMI

Tube'Tester

Semiconductor Diode Tester

-

Did .the technician properly complete the.Trasmitter Output Power

Adjustment?,,

YES

.

1

NO

61 -2S.

. 605

V
'

, r :.

o
ea

'

°

366



1. TEST AD-2

TEST' INSTRUCTIONS ,./

Modulator Adjus tment

2. TIME ALLOTTED

30 minutes-

3. INSTRUCTIONS /
.

a. Set up the Radar Set, AN/APN-147-;., with the appioPriate test

equipment to make theModufatt Adjustment.

b. Make your bench- setup and have thegest Administrator.,theck

it before you apply -any' power. Wheh-the Teat Adminatraidr
_

has checked-youf setup, he will i tract:- you --to proceed wit
.the test.

4 .

c. e Check the Modulator and make any necessaric 'adjustment., Yo

y.

Ift

may use any procedures- and equipment available.

d. Notify the Test Administratot when you are satisfied that

the Modulator is within tolerance limits. Be prepared to

demonstrate to the Test Administrator how Toll- obtained y.our

. answers.

t.

4

4;
e. jEnter, your assigned identification number on ,the Performance'.

.
Evaluation Sheet and complete your portion of.it.
/t. -Return the Tes Instructions

to the Test Adtainisttatoi.

and Performance Evaluation Sheet

lb

.

0

40,



1

TEST AD-2

PERFORMANCE EVALUATION SHEET

.I. TO BE COMPLETEDBY TECHNICIAN:

Placeia check beside the equipment that You tv-,ed in this test.

Oscilloscope Frequency Meter

VOM Power Meter

VTVM 44

Ih

Signal Generator Distortion Indicator

SWeep Generator I tube Tester

Transistor Tester

Audio Oscillator

Spectrum Analyzer

Semiconductor. Diode -Tester ,

\

TO BE COMPLETED BY TEST ADMINIStRATOR:,

Did'the technician properly complete the 'Modulator Adjustment"?'

AD2-2S.:.

607 568 .

>



1.,

TEST INSTRUCTIONS

TEST AD-3

Crystal OsCillator V- -6701A Adjustment

2.' TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

l

4f

.4

1
. ,

a. Set up the Radar Set, AN/APN-147, with\the appropriate test

equipment to make the Crystal Oscillator, V-6701A Adjustment.

b. Make your 'bench setup and have the Test' Administrator check

it before you apply-any power. When the. Test Administrator

has- checked yoUr setup, he will instruct you to proceed Vih

the test.

c. Check the Crystal Oscillator, V-6701A and make any necessary
i/o.adjustment. You may use any procedures and 'equipment avail-

ab
'.13

d.. Notify the Test Administrator when you -are satiSfied that the

Crystal Oscillator, V-6701A is within. tolerance- limits..-. Be-
. . -

prepared- to demonstrate to' the Test Administrator tiOV you.,

'Obtained your answers., - - , .

i ' .... ' f . .

e: .Enter your assi-geed identification nurnhevon the Performance
-,. .-

.. .- ....:.-.. EvalUation Sheep and comp.iAte, your portion' of it.; .

.7... - -

f.
. -

',. ._ ,
Return the Test Instructions' and -Performance EyaluAti3On Sheet

to the Test Adniinistrator. .

.56-.9 .-AD 3-1S

60S

.

.



, TEST

PERFORMANCE EVALUATION 511liEie

I. TO BE COMPLETED BY TECHNICIAN:

Place a check beside,the equipment that yOU used'iq this,test.

Oscilloscope Frequency Meter

VQM Power Meter

VTVM Spectrum Analyzer

Signal Generator Distortion Indicator.

a

Sweep Generator Tube-Tester

Transistor Tester Sediiconductor Diode Tester

Audio Oscillator

II. TO BE COMPLETED BY TEST ADMINISTRATOR:

Did the technician properly

1St Adjustment?

-4

A

YES; \-Y:

0

r

complete the Crystal Oscillator V-679

NO

.

.

it

AD3 -2S

669
570 ,
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I

9

TEST INSTRUCTIONS

1. TEST AD-4

Lock-Check Resistor R-6806 Adjustment

2. TIME ALLOTTED

* 30 minutes

3. INSTRUCTIONS,

a. Set up the Radar Set, AN/APN-147, with the appropriate test

equipment to make the Lock -Check Resistor R-6806 Adjustment.

b. Make your bench setup and have the Test Administrator check

it before you apply any power. When the Test Administrator

has checked your setup, he will instruct you to proceed with

the test.

1c. Check the Loc -Check Resistor and'make any necessary adjustment.

You may use au procedures and equipment available..

d. Notify the Tkt Administrator when you are satisfied that the

Lock-Check,Resiator R-6806 is. within, tolerance limits. Be

prepared- to demonstrate to the Test Administrator how you

obtained your-answers.

e. Enter yourassrgned identification number on the erfermance

EvalUation Sheet-and complete your portion of it

f. Return the Test Instructiona,anePerformance Evaluation Sheet

.tO the Test Administrator.
Ji

S.

1,

-
A

ADV4S

610

.0



TEST AD-4,

PERFORMANCE EVALUATION'SHEET

ti

I. TO BE COMPLETED BY TECHNICIAN:

Place a check beside the equipment that you used in this test.

Oscilliscope

VOM

VTVM

Signal Generator

Sweep Generator

Transistor-Tester---

Audio Oscillator

4t-

a Frequency Meter

Power Meter

Spectrum Analyzer

Dispottion Indicator

ube Tester
. .

Semiconductor Diode Tester

)(

T6 COMPLETED BY TE* ADMINISTRATOR:

Did the technician properly complete the Lpck-Check! 14_st-or

R-6806 Adjustment?

YES

AD4 -25

611

NO



/

9
O

O

.

_

. TEST AD-5

TEST INSTRUCTIONS

Power Supply Adjustments

TIME ALLOTTED

30 minutes,

3. INSTRUCTIONS

a. Set uR the Radar Set, AN/APN-147, with the appropriate test

equipment to make the Power Supply Adjustments%

b. MAke your bench setup and have the Test Administrator check

it before you apply any power. When the Test Administrator
_ _

)

has checked your setup, he will instruct you to proceed with

the
,

test. , , ,

c. Check,the,Powergafply and make any necessary adjust-,

ments,.,'You may use any procedures and equipment available.
; -

Id. Notify the Test Administrator when you are satisfiedthat
-

e.

the Power Supply is Within tolerance limits. Be prepared

to demonstrate to the Test Administratorhow you obtained

your answers. ,
,

.

.

Enter your assigned identification number on the Performance

Evaluation Sheet.2and complete your'portion of it.

f. Return the Test Instructions

(- o

'

to_the Test Administrator.1

and PerfuNinance Evaluation Sheet

(

$73

AD5-1S

612

4

0



TEST AD-5

PERFORMANCE EVALUATION SHEET

I. TO BE COMPLETED BY TECHNICIAN:

Place a check beside the equipment that you used in'this test.

Oscilloscope

VOM

VTVM

Signal Generator

Sweep Generator

Transistor Tester

Audio'bscillator

Frequency Meter

Power Meter

Spectrum Analyzer

Distortion, Indicator

Tube Tester

Semiconductot Diode Tester

II. TO BE COMPLETED' BY TEST ADMINISTRATOR:

Did the technician properly complete the Power Supply.

04,

Adjustment?

0

YES

,

AD5 -2S
o

,",

14:0-

, 574
iii ,v.

'..41 .0 1V
. . e-

NO

r



O

TEST INSTRUCTIONS

O

1. TEST AD-6

Sine-Cosine Potentiometer R-301 Adjustment

2. TIME,.ALLOTTED

30 minutes

3. INSTRUCTIONS.

a. Set up the Navigational Computer Set, AN/ASN-35, with the

appropriate 'test equipment to.. make the Sine-Cosine Potentio-

meter R,-301 Adjustment.

o.
b. Make your bench setup and'have the Test` Administrator check,

it before you apply any power. When the Test Administrator

has checked your setup, he will instruct you to proceed with

the test.

c. Check the Sine - Cosine= Potentiometer R-301. Adjustment and make

any necessary adjustment.' 'You may use any procedures and

equipment available.

d. Notify the 'Test Administrator when you are satisfied that the

Sine-Cosine Potentiometer, R-301, is within tolerance limits.

Be prepared to demonstrate to the Test Administrator how .you.

obtained your answers.

e. Enter your assigned identification number on the Performance

Evaluation Sheet and complete your portion of it.

f. Return the Test Instructions and Performance Evaluation Sheet

to the Test Administrator.

AD6-1S

r

575 614



a

T..

TEST AD-6

ID No.

A

PERFORMANCE EVALUATION SHEET

TO BE COMPLETED BY TECH14CIAN:,

Place a'check beside the equipment that you used

Oscilloscope Frequency Meter

VON , Power Meter'

VTVM Spectrum Analyzer

Signal Generator Distortion Indicator

Sweep Generator Tube Tester._

Transistor Tester

'Audio .Oscillator .

,

Semiconductor Diode Tester.

II. TO BE COMPLETED BY. TEST ADMINISTRATOR:,

.

Did the technician properly completeifhe Sine- Cosine Potentiometer

R- 301 Adjustment?

YES

,

NO

1
O

.
,

(
f, 7

,AD6-2S

a 615

e

576.

4**

ro

t
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TEST INSTRUCTIONS

1. TEST .GO!

1890M Transistor Tester s

TIME ALLOTTED

.
30 minutes

3. INSTRUCTIONS

A

b

a. You will be provided with a circuit board and a grease, pencil.

b. Use the 1890M Transistor Tester tfi determine whether any of

the transistQrs on: the barrel are bad.

a
c. .If you find a bads transistor, marl( it with the grease pencil.

., k

d. Enter your assigned identification number on thei'erformance

e,

A

$

t

S1,.. ' . p. .-
A I. i:;,:,.:.: . ,..,.i-: . ,
. ... .c*, ,": .: ': ... .,,..iii ---,...,

.:
. :.; ,i, fit:

'...

,i1:1 f.. Fr, '..r.:.

.4 ,,,,
.1 ( ' : ./ ' .f ..i ''. ..::''''. , I 1,

' 7.":::r. ( '. : 4 : " .i e.'I .,' .. , , `,.
. - e 4"" ...A.:,..:, \

Y.

/ 'ilpir7z. -..,,,..'...7,1. . GEl iS
.,y ,J. 7 '''.."

- i.s' .- k f 2

7, r:. 4 526'''
.. 1

Evaluation Sheet. a

Give the Performance Evaluation Sheet, circuit board, and.
4 ..
. ,, /

Test Instructions to the Test Admini'strator. - /
.e

.. ,
40 .

,

CD

r,

Go,

t
./ . ," -

. 41
.,

fn,-/,

.

'1 .

,

'144-
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TEST INSTRUCTIONS

.
1. TEST AD-1 .

AntennaSync.hroe n ment

2. TIME ALLO TTED

30"nlinntes

3. INSTRUCTIONS
. ,

a.° 'Set up the Radar Set, AN/APN-147 with the. appropriate test

equipment to make the Antenna Synchro Alignment.

b. Make your bench setup and have the Test Administrator check,

it before you apply any power. When theiTest Administrator

hA checked your setup: he will instruet you to proceM

with the test.

c. Check the Antenna Synchro Alignment and make any 'necessary

adj us tment:-. Tei; may use any procedures and equipment avail-,
able.

.4*
. ,

d. Notify the T,estAdministrator wh n yOu are satislied'that

the Antenna Synchro is-within tolerance limits. ',Pte., prepared

to- demons trate to the Test Adminis tratOr how you,..;;.olitgined

4your answers.
', i .. ,, .

e. Enter your' assigned identification number on th-ePrformance -',..,

L-
,,

1

% 4 ;.,.
Evaluation Sheet and complete your portion of ft:

4

f. Return tAe Test Instructions and Performanceigvaluation

Sheet tithe Test Administrator .
...

, ,A
- ,. . , 4 - ; .i.'',i ;Ii.;\'-'4 :..'4 ,. 4., ...r..4

-!......,.. '.
Or

,I ...,..io.., '4 --.. t-,. ., . , ',
.1.,:.

d ,..:0 ,1-',...yi ':.;,."2' f ,- 0-..< 1
r 4,

' (... ''' 1 1. 4,4 4
..,, ,

,,'.477 ,_::: 4. ,.. , I
.: A ,. .,.

r. :-:' . AL1-1S f` f"-i.--. .1 , .
., .../ : \. -.

.;/ .,.;,-
/ ..

r, .. ', 4 !
4, r
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'TEST AL-1

PERFORMANCE EVALUATION SHEET

ID No.

I. TO BE COMPLETED BY TECHNICIAN:

Place a check beside the' equipment, that you used in this °test.

OscillOscope 1\.7 Frequency Meter-
,

VOM Power Meter

VT1T4 Spe6trut Analyzer

Signal Generator Distortion Indicator:'

SweepGenerator. E Tube Tester

.

SemicoridUctor Diode TesteiTiansi,stor Tester

Audio Oscillator
t

II. TO BE COMPLETED BY TESTADMINISTRATOR:

0

Did the technician properly align the Antenna Synchro?

YES "' NO

.4

.

t..

578

4

'3

AL1-2S ) ,



'TEST INSTRUCTIONS

pp .4
O

1. TEST AL-,2

200-KC BandpasNiFilter Alignment

2. TIME ALLOTTED

45 minutes',

3. INSTRUCTIONS

o

P-

g. Set up the Radar Set, AN/APN-147, with the appropriate test

equipment to make the 2,00-KC Bandpass 'Filter Alignment:

b.' Make your bench setup and have the Test Administrator check

it before you apply any power. When the Test Administrator

has checked yotir setup, he will instruct you to proceed with

the test.
If 11

c. Check the 200=KC Bandpass Filter Alignment and make;; any

/ , .A.

nece7ary adjustment. ,Yo'u may use any procedures and equip-
I 1

-ment available.

d. Notify the Test Administrator when you are satisfied that

the 200-KC Bandpass Filter is within tolerance limits. Be

prepared to cOnonstrate to the Test Administrator'how you

obtained your answers,.-....

`,J

e. Enter your assigned identification number on4the Performance

valuation Sheet and complete your portion of it.

0 0

Return the Test Instructions and Perfotmapce Evaluation Sheut

to.....1 Test Administrator.

AL2-1S

.

618



4,

ID No

TEST AL-2'

PERFORMANCE EVALUATION SHEET

1,.° TO BE COMPLETED BY TECHNICIAN:

a check 'beside the equipment that you used in this test.

Oscilloscope

VOM 6

VTVM

Signal Generator

Sweep Generator

Transistor Tester:

Audio Oscillator

sr-

Frequency Meter

Power Meter

Spectrum Analyzer
40'

Distortion Indicator

Tube Tester

S

Semiconductor Diode Tester

II., TO BE COMPLETED BY TEST ADMINISTRATOR:

z

Did the technician properly align the 200-KC Bandpasshiter?

YES

14.

AL2:2S

NO

619

It

580

1.



Yy

3

TEST' INSTRUCTIONS

1. TEST AL-3

Ground4eed and Drift Otrcuits-Alignment

2. TIME ALLOTTED

30 minutes

f o

3. INSTRUCTIONS'

2

a. Set up the Radar Set, A.009APN-147, with the-appropaate test
1

equipment to take the Groundspeed and Drift Circuits Align-

ment.

b. Make, your,hench setup and have the Test Administrator, check

,it before you apply any power. When the Test Administrator

has checked yoilr setup, he will instruct you to proceed wit

the test.

c. Check the Groundspeed and, Drift Circuits Alignment and make

and necessary adjustment. You may use any procedures and

equip nt available.

d. Notify the Test 'Administrator when yod are satisfiedjhat

0 the Groundspeed and Drift Circuits are within tolerance
,

limits. Be prepared to demonstrate to.the Test Administrator

how you obtained your answers..

e. *Enter you assigned identification number on the Performance

Evaluation Sheet and.complete your portion of it.

'f. Return the Test Ifistructions and Performance Eva4ation Sheet

to the Test AdtinistratOr.

AL3 -1S

%

620.

581

A



9

EST AL-3

PERFORMANCE EVALUATION SHEET

I. TO BE COMPLETED gY TECHNICIAN:

ID No.

Place a check beside the equipment that you used in this test.

4 ,
Oscilloscope

VOM

VTVM

Signal Generator

Sweep Generator

Transistor Tester.

Addl.° Oscillator

- Freqbency Meter

Power Meter

*actrum'Analy'zer

Distortion Indicator

Tube Tester

SemiconduCtor Diode Tester

II. TO BE COMPLETED BY TESTADMINISTRATOR:

Did.the technician properly align the Groundspeed and Drift,.?iirdUit.-):

YES NO

fP

.AL3-2S

621

582

0

O

F



%It

1. TEST AL-4

TEST INSTRUCTIONS

Computer Binary Division Alignment

2'. TIME ALLOTTED

'45 minutes
\

3. NSTRUGTIONS

0

.

a. Set up the Coputer Sett, AN/ASN-35, witH;Ithe appropriate test

equipment tlo make the Computer Binary Division Ratio Align-
.

ment.

b. Make your bench setup and have the Test Administrator check

it before you apply any power. When the Test Administrator ,

has checked your setup, he will instruct you tQ proceed with
,

the test.

c. Check the Computer Binary Dion Ratio' Alignment and make
f'

any necessary adjustment. Yo1151may use any procedufes and

equipment available.

d. Notify the Test' Administrator when you are satisfied that the

Computer Binary Division Ratio is wiihin tolerance limits.

Be prepared to de4enstrate to the TAt Administrator how you

optained your ans rs.

e. Enter youi assignA identification number on the Performance
.

EvaluatiOn Sheet and complete your portion of it.

f. Return the Test Instructions and Perrmance Evaluation Sheet

to the Test Administrator.

iTt

S8:3

AL4 -1S

622.



0

ID No.

TEST AL-4

PERFORMANCE EVALUATION- SHEET

I. TO BE COMPLETED BY TECHNICIAN:

Place a check beside tht equipment that you used in this test.

Oscilloscope Frequency Meter. _

VCC Power Meter 5 I\
lko

VTVA Spectrum Analyzer
,

Signal Generator . Distortion Indicator

.

SWeep Generator Tube 'ester

Transistor Tester Semiconductor Diode Tester
,'

Audio Oscillator

aCt

II. TO BE COMPLETED BY "TEST ADMINISTRATOR:

O

the technician properly align the Computer Binary Ratio?

/.1

YES NO

ee-

AL4-2S

O

584

O



A

.1,

TEST INSTRUCTIONS

1. TEST AL-5

ComputerResolver°Bridge Balancing Alignment

TIME ALLOTTED

30 minutes

3. INSTRUCTIONS°

a. Set up the Computer Set, AN/ASN-35, with the appropriate test

equipment td make the Computer Resolver Bridge balancing

Alignment.

b. Make your.bench setup and have, the Test Administrator check

it before you apply any power. When the Test,Administrator

has checked your setup,he will instruct you'to:proceed with

the test.

c. Check the CompUter Resolver;talancrlig Alignment and make any

necessary adjustment. You may use any procedures and equip-

meet available.'

d. Notify the Test AdMinistiator when you are satisfied that

0

the Computer Resolver Bridge Balancing is within tolerance qv

limits. Be prepared toiemonstrate to the Test Adpinistrator

how you obtained your #ngwers..

e. Enter your asSignedidefltificationinumber on the Perform...me

Evaluation Sheet and complete your:portionof it.

f. Return-the Test InstrUcti9ns and Performance'EvalVation Sheet

to the Test Administrator .54

Iv=

AL571S

624 ;

585'



ID No.
4

TEST AL-5

4
0

PERVORMANCE EVALUATION SHEET

1.' kti BE COMPLETED BY TECHNICIAN:

Place a check beside, the equipment_ that_ you used in this_ test.

Oscilloscope Frequency Moter,

VOM, Power Meter

VTVM Spectrum Analyzer

Signal Generator Distortion Indictor

Sweep Generator Tube Tester

Transistor Tester
ti

Semiconductor Dicide Tester

Audio Oscillator
C

II. TO'BE COMPLETED BY TEST ADMINISTRATOR:

Did the technician properly align/the, Computer Res9lver Bridge

jpalnce?,.

YES NO

AL5 -25

s

r-.18 6.1

e.



TEST INSTRUCTIONS

Ji

. r.,
1. TEST "AL-6 'A k ,

:.I,

. ./. . . , 'I
Transmitter 8yenchros TX-501, TX-502 and TX-503 Alignment

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

a. Set up the Computer Set,. ASN-35, with the appropriate test
),

equipment to make the Transmitter Synchros TX-5.01, TX -502

.an4 TX-503 Alignment. 3 .
I '

. Make your bench setup and havdtthe Test Administra..tor check

it before y,ou applyLany power. When the Test Administrator.

has checked your setup, he will instruct you to proceed with

.4

t-
4

the test.

Check the.Transmitter Synchros". TX-501, TX-502? and TX-503

Alignment and make any necessary adjustment. You may use,
4.1

any prodedures and equipment available.'

d. Notify the. Test Administratorwhem you are satisfied that
. , ..

the Transmitter'SYnchrosTX-501, TX-502, and TX-503 is with-

in tolerance limits. Be preparted to demonstrate to are Test

Administrator how your obtained, your answers'.

e. Enter your assigned identificati6n number on the Performance

Evalua)ion Sheet and complete your portion of it.

Re turn the Test' Instructions and Performance Evaluation Sfi-eet

to the Test, Adminiitrator.

587 AL6-1S

626

'a



O

':1D No.

TEST,1C-1.-6

r
, PERFORMANCE EVALUTIoN SHEET

TO BE COMPLETED BY TECIINICIAII:

Plal:e a check Beside the equipment that,you used in this 'test.

Oscilloscope.

YOM

vTym

Signal Generator

Sweep Generator

Transistor Tester

Audio Oscillator

Frequency Meter

Power Meter

Spectrum Analyzer

Distortioh Indicator.,

Tube Tester,

SemiitNuctor,Diode Tester

'II. TO Bli,COMPLETED BY TEST ADMINISTRATOR:

Did the, tectnician properly align the Tronsmitter Synchros

TX-501, TX-502, and TX-503?

4

YES

L

2

4

AL6-2S

627

NO

58S

zt



1. TEST AL-7

.TEST INSTRUCTIONS
'.

' \ 7

Contriil Transformer. Cf:01. Alignment

2. TIME ALLOTtED

3Q minutes

3. INSTRUCTIONS
..-

a. Set up the Computer $et, *AN/ASN-35, with the

.
ltes equipment t o make".Ehe _Control, Trans fbrmer CT,-501 Align-

.

JC

pie

ment.

b. Make your' bench setup and have the Test Administrator check

./ . I.

e
0

l' 'i. t 'before 'you apply any Power. hen the Tes t Adminis tra t or

haetbeck:ed your
0

setup, he will` instruct 4ot.i:Se._zroceed with
4

.. ' 1

j .. .

,

J. ,the test.- . .. .'..:
. .

' c Check the Con traa Trans former CT-501 Alignment and make any;

l

(

necessary adjustment. You may use any procedures and equip-
,

pent available:
1/4 a 9

0

d. Notify the Test Administrator when you are satisfied- that the... Y.

I.
.

,

Control Transformer CT-501 is 'within tolerance limits. Be
:0 4

prqpared to demonstrate to the Test Administrator how you

obtained yotit:answeis

e. Enter youT'assIgned identification number oni the Peformance

.Evaluation Sheet and complete your portion .of it.

f.. Return the Test Instructions and Performance ,Evacuation Sheet

to' the Test Administrator.

589 AL71S

628



; J
*T I

.0 'BE COMPLETED BY

Place a check beside the equipment that you used in this test.

Frequ'.oncy MetOr

Signal Generator .Distortion Indicator

Sweep Generator Tube Tester,

Transistor Tester' Semic6nductor Diode Tester.
,

II. TO BE COMPLETED BY TEST-ADMINISTRATOR:

ContyolTr'ansformer CT-501?



1. 'LEST AL-8

9

,1

1. rl

TEST IyiStRUCIONS' -
t.,

,

;

*/
COntrol Transformer CY-301 Alignment',

:/ ;.;,*.
TIME ALLOTTED.

, 30 ,minuteth-

INSTRUCTIONi

(t:*

,
/

1.

r --,/,'/.> ,-";
r ' / ' '''

'44'-. 0 : .
. .

/ , . '..1".,,"a. Set u Computer Set4 /ASN-,-.35; with -th 4 rc;pri:at a ,te-st
, ;* , - /equipmetiti to make thi, cont:ioi Transformer CT-301 .Alignment.

,..,. , ..
ef i /

Make yOur bench seft4p:onetiaVer,:tri4.Test AdMinistratOr chcl,(:;
,.,. ...: .-:,.

- : ./ ..,
4

.
e/ i t before' you apply -arty foltigg-:fr3-1,11ii-i./.t.he Test Administratiir .

....
/ , . . ,:.. . ., ,, . , ,., i ,:. .- ''..,:" ,....has checked your setup.,,014.2-.an,:stict 'yoLy, to proceed- Wi:th! : ': ,. ; ..,

;1:,.::. : ,7- ....*: . ._ " y % ', ^' I .-':- 7`.- ,-
I

\ ';' '''' : .1. :-.' "...:. ; : ' ,.. :' :"' ... I, 0 /. ..:.... ,

0 ,

,e

Check ttip\ oantroltransformer make.

. ned4e,s.ify .:40jusstrilent. You,may use any procedures and eqtlip-:-,

-u tmen avail' 1? 1t , ,--, ''\ :ntipti 'the:ae Administrator when-Nyou are Sati,
'"

that

ktre 14*111,.ZrailS ortier.CT-301\ts Within. tolerance limits.

lretrared ,to,..demo\ikate.to
- \

I,

"

sit,"

''
1, 7' c

:', N

. .

the\Test Administrator how you'- , .

;
, :

obt alupd*;your answers.
1 i .1 : ; , --. . ',- r ..il : , i , :7:1: ". vs, \

e.i Ent r: r;assq.gned i0entificaD,Lon numb&K ,pn vie Performances . .i,Iii; ,'", .. .t \ .. -
P.1.1,I,1.1 4,..`

, . ,,,!\,
' N.

.N, \ . N
c ....'- -:,

; Eire tiapp. Sneet. and --copip le ee your Rort On ,Of,.:A t: " . - ,
; .-;' ': . I, "r ' ",*. ;',, .... N, : . `..
': -, '' i , ! . ,., ,, ,

-A

'k'jffu-vrthe'i'ese'Instructionis
_
ands,:Perforsmnce EyaTuation Sheet' -., . -

.
. '
t? ft4e1 TeSt fAdmiin,v irator.

t '

k' 7 . ,$
AL8-1S;;;
; .

'1'

?t .
Y.:- '"":!;

e.'
ket

44



et

'*
8TEST AL0 -

pVERIRORMANcE EVALUATION SIIEET-
,

4,)

l , .

TO BE 'C OMP:LETED'-BY TE;OlINIttAN:,
. . . -

Place a cheic., e;quipment ,that you used in this test .t;,

ID No.

Osc ilkocope "/ ,r- / Frequencyf

VOM

VTVM ,

t
Signal Generat or

-

Ginerator
-

Tesler
-

.
, ' Audio sc.11ator

Power. Meter

Spectrum Analyzer

-'bistortian, Indicator

Tube. Tester

Semiconductor Diode Tester

II. = TO .BE 'COMPIATED BY TEST ADMINUTRATOR:

DiA the technician properly align the

w,
. YES

rr

tit

NO

Control Transformer CT--4301'?t

t

... 592

.F



TEST INSTRUCTIONS

L. TEST AL-9

Transmitter Synchro TX-302 Alignment

2. TIME ALLOTTED

30 inin.uted'

3. 'INSTRUCTIONS

a. Set up the Computer Set, AN/ASN-35, with the appropriate test

equipment to make the Transmitter SynchA) TX-302 Alignment,

b. Make your bench setup and have the Tea Administrator check

it before you apply 'any power. en the °Test Administrator

has checked your setup, he wil instruct you to proceed with

the test.

ci Check the Transmitter Synchr. TX-302 Alignment and make any
A'

necessary adjustment. You' tay use any procedures and equip-

ment available.

d. Nod fly the Test Adminis tr tior when %'ou are satisfied that the

Transmitter Synchro TX-3 2 is with(n tolerance limits. Be.

prepared to demonstrate to the Test Administrator how you

obtained 'your answers.
, .. ... i;.

e. Enter your assigned identification number, on the Performance 1

,.-
Evaluation Sheet and/ complete your portion of ft. .i.;

. .
. ,

r .
f. Return the Test Instructions and Performance Ev aluation Sheet

4

to the Test Administrator.
p1

A1.9-IS

593 61-2-

,0 1%.*



TEST
)

AL-9

'' PERFORMANCE EVALUATION SHEET' '

1.- TO BE COMPLETED BY TECHNICIAN: 4

ID No.

,

Place a check' beside the equipment that you used', in this Le::t

OScille'scope Frequency Meter
0

VOM ,'

Power Meter

VTVM Spectrum Analyzer

Signal Generator Distortion Indicator

Sweep Generator Tube Tester

Transistor Tester Semiconductor Diode Tester

Audio` Oscillator

ti

/ .

II. TO BE COMPLETED-hY"TEST ADMINISTRATOR:'

Did the techrqpian properly align the Transmitter Synchro 11-302?
-t

YES NO

ti

L9 -2S

.594

It



4

1. TEST AL-10

TEST INSTRUCTIONS

Transmitter Synchro TX-301 Alignment

2. TIME ALLOTTED

30 minutes

3. INSTRUCTIONS

,..

a. ,Set up the Computer Set, AN/ASN-35, with the appropriate test
.z, g

equipment to make the Transmitter Synchro TX-301 Alignment.

b, Make your bench setup and have the Test Administrator check

it before you apply: any power. When the. Test Administrator
-s,

has checked your setup, he will instruct you to proceed with

the test.

c- Check the Transmitter Synchro TX -301 Alignment and make any .

necessary adjustmerit. You may use any procedures and equip-

ment available.

d. Notify the Test Administrator when you are satisfied that the

Transmitter Synchria TX-301 is ni thin tolerance limits. Be

prepared to demonstrate to the Test Administrator how you

obtained your answers.

e. Enter your assigned identification number on t1fe _Performance

f.

Evaluation Sheet and complete your portion of it.

Return the Test InsLuceions and Performance Evaluation Sheet

to the Test' Adudnistrator.

AL10-1S

71 595 634

0



TEST AL-10

A

PERFORMANCE EVALUATION SHEET

I. TO BE COMPLETED BY TECHNICIAN:

ID No.

Place a'check beside the equipmerit that.you used'in this test.
s

'
t. . .

0:'
C

Oscilloscope Frequency Meter,

VOM Power Meter

VTVM Spectrum Analyzer

e, of

Signal Generator

Weep Generator 4

Transistor Teter

Audio Oscillatoratom

)

Distortion Indicator.

Tube Tester

Semiconductor Lode Tester
5 V

A

-II. TO BE COMPLETED TEST ADMINISTRATOR:

Did`the techni4an properly align the Tranxmitter6Synchro.TX-301?

YESr.
1 0:

ALTO -2S

635

NO

596

4

.;



1

I. TEST

..1 TS -1

'2. TIME ALLOTTED

60 minutes

. 3. INSTRUCTIONS

TEST INSTRUCTION*,

a. EntRr your assigned identification number on the attached

Performance Evaluation Sheet and give, it to the Test Admin-

istrator.

b. A problem itr'the Radar Set, AN/APN-147, makes the s stem in-

operatove
4i

c. The malfunction is NOT due to a faulty alignment or'adjustment.

d. Troubleshoot,anci,isolate the malfunction to the 'defective part.

Use what ever-techniques and equipment that are available to

localfze.the problem.

.e. DO NOT UN OLDER ANY PART FROOL THE CIRCUIT FOR 'ANY REASON.

f. You can remove "plug-intype parts Such as tubes, crystals,

"1/4elays, etc., and test heM on appropriate test equipment.
4

g. If you suspect that a certain resistor, capacitor, transis-

tor, or other non - plug -in item is.defective, 'remove the mod-
*

-ule containing that part from its chassis. Ask the Test,Ad-

4!

ministrator for a repladement module in which that part is good...

h. 'If you decide a tube oriother plug-in is defective, ask the

Test Administrator''forla goodreplacement.

TS1L1S

597' 06

46'



iC
1. Aftq you receive a serviceable part or module frOM the

Test Administrator, replace the item and recheck the system.

j Eriter yOur assigned identificagion number on your Answer Sheet,
- 4

enter your answer, and giVe the Answer Sheet .to the lest Ad-

ministrator.

4.

0

$

6

0 0

I

O

4TS1-2S

'637

;

0

a

I 598

4,6



*1

MODULE

ID No.

TEST TS- 1

PERFORMANCE EVALUATION SHEET

Modulator ,Oapacitor

Audio Amplifier Coil

I-F Ampifier Cystal

R/T Power-Supply Diode
,

tFreluency Mixer Stage Fuse
'rtA,

EleCtronic Control Amplifier . Gear Assembly

Sequential Timer Motor

Analog Converter lug-in Card

Signal Comparator Potentiometer

FIT Power Supply Relay

Resistor

-w 599

SynchrO

_Switch

TS1-3S
618.

Tube

Transformer

Transistor

Wiring_or Printing
° Circuit Repair

A.



o'

4

,TEST TS- 1

ANSWER,"SHEET

In Nn/

° A. What defective part'did you ffind? Name part and Schematic designation.'

11;.t

.ct

B. Check Test Equipment you used fojAroubleshooting.

Oscilloscope

VOM

VTVM

Signal Generator

Sweep Generator

Tube Tester

Transistor Checker

Fregyency Meter'

Power *ter

Spectrum Analyzer

Distortion Indicator

jemiconductor Diode Tester

b
Audio Oscillator

TS1.74S

639

600

J



1

1. TEST

-2

2. TT* ALLOTTED

60 minuiies.

3. INSTRUCTIO

4

TEST INSTRUCTIONS

0

a. Enter your assigned identification number on the attached

Performance Evaluation Shev and give it to the Test Admin-
. r

b. A problem in the Radar Set, ANJAPN-147, makes the systAi in-

operative.'

c. The malfunction ii NOT due to a faulty alignment or adjustment:

d Troubleshoot and isolate the malfunction to the defective part..

Usq what ever techniques and eqUipment that are available to

localize the problem. .41

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON.. .

f. You can remove "plug-in",type parts such as tubes, crystals,

relays, etc., and test, them on appropriate test equipment.

g If you suspect that a certain resistor, capacitor, transis-

tor:, or other non-plug-in item s defective, remove the mod-
-,

ule 'containing that part from its chassis. Ask the Test Ad-

.
ministrator for a replacement module in which that part is gclod.

istrator.

h. If you decide.a tube or other plug-in is defective, ask the

Test AdMinistrator for a good replacement.

TS2 -IS

640

601



0

fi

T.

i. Afteryotveceive a serviceable part or module from the
.,

Test Administrator, replace the item and reebeck the system.
1 r

j. Enter your assigned identification number on your Answer Sheet,

I

CV

enter your answer, and give the Answer Sheet to the Test Ad-

ministrator.

TS2-2S

6
641

02

O



4

TEST TS- 2

PERFORMANCE EVALUATION SHEET

MODULE

Modulator

Audio Amplifier

1-F Amplifier

R/T Power Supply

4'

.:Frequehcy Mixer Stages. .

.

4WV. . ,

Electronic Control Amplifier

Sequential Timer

Analog converter

'Signal Comparator

tfT Powe'r SupPlY..

--

?.

rp

Capacitor

Coil

Crystal,

fr

Diode

Fuse

Gear. Assembly

Motor
I

Plug-in Card'

Potentiometer

Relay

Resistor

Synchro

Switch

Tube

Transformer.

Transistdil.

Wiring or Printing
Circuit Repair

,T;;2-3S

603 642



1

-TEST TS-2

ANSWER SHEET

ID No.

p

A. What defecti/e part did you find? -Name part and Schematic designation.'

; .

_B. Check Test ;Equipment you used for tr- oubleshootin
g'

-

Oscilloscope Frequency Mqt'ere-',
e :

_.

AVOM Power Meter

VTVM d Spectrum .:Anitlyoy-

Signal Generator

SweeprGenerator

Tube Tester

Transistor Checker vr"

.':,..../.2--i-- ."' , _7-- ..

Distortion Indi -- - c.,. A e .. .....
,....,-;.--...,- ,....,;,-,

-----/-..-3.--_, -..,

.5
4..

'...';'-'%,,,--
..,

..

..1..-rd,
Semiconductor Diode 'Te k \ ...;,,...

-
'''

: 8, ,it \ :. i . .
41 ' . t A.?

, \. .4 40.1 ..

,i,% t' ,.; A .5 } t;.-i-S a

, .1 iej.:....
,. s s... +1,..Sp\ , ', : : s :.:"" -4 .1,4 j -

. a
... 4. <'ir i? ' ....

I .......... S. ',..- , , 1

.... ...

,. --"; .

Audio Oscillatof

TS2-4.

643 £04



- rr/

$

:

..

1

TEST

TS-3

2 TIMEALLOTTED

615' linutes-

3. IliSTRUCTIONS':,

a. Enter your

,

S qUCT.I.ON S. .",-.;

4

/ ;
,

4

$ / -

o
//

assigned identification number, On the attached

Performance Evaluation ',Sheet and give it to ,the Test:Kdmin-

is trator .

b. , A problem in

operative.

c. _ The malfunct

Troubleshoot

Use what eve

e.

the Radar Set ,"0/APNI-147Makes the system in-
W . ,

7t
. .

. .`P

ion is--.NOTr-duelfaulty alignment or,adjustMent.
%IS. :17--

\ <

and isolate4 .. ), a,i 'adnetion to the defeCtive:par.
,,,,

r -techni'ques .; f
:....

'4:=

ent that are avaiiabli

_localize the problem. . 2: .4-

;;-; -

-

DO NOT UNSOLDER ANY PART FROM THE' CIRCUIT FOR-ANY REASON.

You can remove "plug-in" type parts-Such aCttlhes,--crysEals,
.

relays, etc., and test them on appropriate test eciUUment.

If you suspect that a certain resisEo*, capacitoy;":1Cransis-
.

2

tor, ,or other non-plug-in item is, defective, remove thelmod-

ule containing that part from its chassis. Ask the 'reit Ad-

ministrator:for a replacement module in which that pa ;is goo.

If you,:decide a tube or other plug-in is defective, asli-,the
'p

Test Administrator for a good replacement.
,

. 4
s, A

,

"..\

.101111".

TS3-15'.

. )>.§,44.

605
'S

-4



i. After-you receive a serviceable part or module from the

Test Administrator, replace the item and recheck the, system.

j. Enter your assigned identification number on your Answer Sheet,

enter your answer, and give the Answer Sheet to the TestAd-

ministrator.

TS3-2.2S

645

606



.

A

1 ID No.

TEST TS- 3

PERFORMANCE EVALUATION SHEET

MODULE

Modulator Capacitor

Audio Amplifier Coil

'I-F Amplifier Crystal

R/T PoWer.Supply Diode
0

Frequency Mixer Stage Fuse

ElectronicControl Amplifier Gear'Assembly

Sequential Timer Motor

Analog Converter Plug-in Card

Signal Comparator Potentiometer

F/T Power Supply Relay

Resistor

.607 Ts3-3s

646

Synchro

Switch,

Tube

Transformer

Transistor:

Wiring or Printing
Circuit Repair



411

TEST TS- 3 ,,

ANSWER SHEET

ID No.

A. What defective part did you find? Name part and Schematic designation.
ti

pc

B. Check Test Equipment you used for .troubleshooting.

Oscilloscope

-VOM

VTVM

Signal Generator

Sweep Generator

Tube Testei

Transistor Chedker,

,Freqdency Meter

Power Meter

SpectiqpAnalyzer

`Distortion- Indicator

Semiconductor Diode Tester

Audio Oscillator

--.-=`

rs

TS3-4S
1.

647 608

-to

:og 'b.

.

a



Ply

1. TEST

*1, TS74

TESTINSTRUCTiONS

"..

2. TIME ALLOTTED

60 minutes

3. INSTRUCTIONS

it

a. Enter your assigned identificat.ion number on the attached

Performance Evaluation Sheet and give it to the Test Admin-_.

istrator.

b. A problem in the Radar Set, AN makes. the system in-

operative.

c. The, malfunction is NOT due to-a-.fautty alignment or adjustment.

d. Troubleshoot and isolate the malfunction to the defectile part.

Use what 'ever techniques and equipment that arelavailable td

localize the problem.

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON.

f. You can remove "plug-in" type parts such as tubes, crystals,
4:*

relays, etc., and test them on appropriate test equipment.

If.liou-su'epect that a certain resistor, capacitor, transis-

tor, or other non-plug-in item is defective,'remove the mod-

,ule'containing,that part from' its chassis. Ask the Test Ad-

ministrator for a replacement module in which that part is good.'

h. If you decide) a tube or otherplug-in is ,defective, ask thec

Test Administrator for a good replacement..

f.

609
648

-



i. After you receive a serviceable part or module from the

J

Test. Administratdr, replace the item and recheck the system.

Enter your assigned identification number an your Answer Sheet,
4

enter your answer, and give'the,Answer Sheet to the Tesl. Ad-,

ministrator.

TS4-2S ,

§49

(

610



a

'ID No.

MODULE

,Mbdulator

Audio Amplifier

I-F Amplifier

TESTS TS -4

PERFORMANCE EWALUATION1SHEET

Capacitor

. Coil

Crystal

R/T Power Supply Dlode .

Frequency Mixer Stage Fuse

Elect-Conic Control AmPlikier Gear 'Assembly

Sequential Timer

Analog Converter

Signal Comparatoi

FIT Power Supply

4

TS44§

611 65°4'111

Motor

Plug-in Card

Potentiometer

Relay

Resistor

Synchrb

Swit4h

Tub

Transformer

Transistor

Wiring or Printing
Circuit Repair

(/

.11110=MO

P.



ID No.

ZEST TS-4
,

`AASWEIASHEET.
1

t.

A. What defective part did you find? Name part and Schematic designation.

B. Check Test Equipment you useA for troubleshooting.

Oscil scope
Frequendy Meter

VOM
PowerAheter

V
Spectrum Analyzer

Sig al Generator
Distortion Itidicator

Sweep Generator
Semiconductor; Diode 7ester

Tube Te ter

Transj.sto Checker

Audio Oscillator

TS4-4S

'651 612.

t



1. TEST

TS-5

Q.

2: TIME ALLOTTED

60 minutes

3. INSTRUCTIONS

rt

TEST INSTRUCTIONS

o

a. Enter your assigned identification number on the attached

Performance Evaluation Sheet and give it to the Test Admin-

istrator.

b. A problem in the Radar Set, AN/APN-147, Makes the system in-

operative.

c. The malfunction is NOT due to a faulty alignment or adjustment.

d. Troubleshoot and isolate the malfunction to the defective pain.

Use* what ever techniques and equipment that are available to

localize the problem.

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON

f. You can remove "plug-in" type parts such as tubes, crystals,

relays, etc., and test them on appropriate test equipment.

g. If you suspect that a certainesistor, capacitor, transis-

tor, or other non-plug-ip item is defective, remove the mod-
,

ule containing that part from its chassis. Ask the Test Ad-

ministrator for a replacement module in which that part is good.

n. a youdecide a tube or other plug-in is defective, ask the

Test AdMinistrator'for a good replacement.

652

613



4

i. After you receive a serviceable part or module from the

.1

Te!,t Administrator, replace the item and recheckAlr system.

Enter your assigned identification number on you Answer Slieet,

enter your answer, and give the Answer Sheet to the Ad-

ministrator.

I

)1,

TS5-2S

653 . 614

4



3 4

°TEST TS-5

ID No:

PERFORMANCE EVALUATION SHEET

MODULE

Modulator
a

Audio Amplifier

I-F Amplifier

R/T Power Supply :

Frequency Mixer Stage

'Electronic Control-Amplifier

Sequential Timer

Analog Converter

Signal Comparator

F/T Power Supply

a

ts,

TS5 -3S

615 654

Sr

Capacitor

Coil

Crystal

Diode

Fuse

GeEir Assembly

Motor

Plug-in Card

Potentiometer

Relay

Resistor

Synchro

Switch

Tube

Transformer

Transistor

Wiring or Printing
Circuit Repair



ID No.

TEST TS-5

ANSWER SHEET

A. What defective part did you find? 'Name part and Schematic designation.

B. Check Test Equipment you used for troubleshooting.

A

OsCilloscope

VOM

VTVM

Signal Generatof

Sweep Generator

'Tube Tester

Transistor Checker,

S

4

0
Frequency Meter

Power Meter

Spectrum Ana.lyzer.

Distortion Indicator'

Semiconductor Diode Tester

Audio Oscillator

TS5 -4S *1"

655
616



.

. TEST INSTRUCTIONS;

1. TEST

TS -6

- A
2. TIME ALLOTTED . .

6p minutest

3. INSTRUCTIONS

a.' Enter your assigned identification number on the attached

Performance Evaluation Sheet and give it to the Test Admin-
A °

,41

istrator.

b. A problem in the Radar Set, AN/APN-147, makes-the system in-
.

operative.

c. The malfunction is NOT due to a faultyalignment°or adjustment.

d. Troubleshoot and isolate the malfunction to thy defective part.

Use what ever techniques_and-equipment that are available to.

.'.--
.

localize the problem.
-

-

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON.
...._

f. You can remove "plug-in" type°parts such as.tubes, crystals,

p 7
i." . rel'ays<, etc., and test them on appropriate test equipme

.- g. If you suspect that a certain resistor, capacitor, trarlsis-
'.. . .... ...E.

..,,..
.., tor,.or other non'Irlug-in item is defective, remove the mod -, litg,

I

' u1e containing that part froits chassis. Ask the Test Ad-
.

-k

a

ministrator for a replacementmodule in which that part is good.
.0At. -

h. If you decide a tube or other plug-in is defective, ask the

Test Administrator for a good replacement.,

.;

T6-1S
.

-61'7

'656

6,

O



serVIeeable part or module from the

assigned identification number on



MODULE

Modulator

A4dio Amplifier

-I-F Arlip

f

11/T Power Supply

PERFORMANCE EVALUATION S1EET

TEST TS-6

.;,

ID No.

Frequency Mixer Stage

Electronic Control Amplifier

Sequential Timer

Analog Converter

Signal Comparator

F/T*Power Supply

-7. 619

0

TS6 -3

658

'Capacitor

Coil

Crystal

Diode

.

Fuge

'Gear-Assembly

Motor

Plug-in Card

Potentiometer

Relay

Resistor

Synchro

- Switch

Tube

Transformer

Transistor

v

.-..

Wiring or Printing
Circuit Repair

6



4.4

I :
.';

/I

ID.No.

TEST T -6

ANSWER SHEET 4

A. What defective pertdid you find? Name part and Schematic deeignaAign..

N B. Check Test Equipment you used for troubl,eshootIng41_

Oscilloscope Frequency Meter

VOM
-Power Meter

VTVM

Signal Generator

Sweep Generator 4

_Spectrum Analyzer

Distortion Indicator

SemicondUctor Diode Tester

Tube Tester
Audio Oscillator.

Transistor Che&er

o

TS-4S.

659

1'7

.

-.7



1. TEST

TS-7

TIME ALLOTTED

60 minutes

3. INSTRUCTIONS

;

TEST INSTRUCTIQNS

a. Enter your aAsigned identification number on,theattached

Performance Evaluation Sheet and give it to the Test Admin-

instratbr.
f

b. A problem in the Radar-Set, AN/APN-147, makes the sysk tem in-

operative.
''"

c. -The malfunction is'NOT due to a faulty-aiignment or adjustment.

d. Troubleshoot and. isolate the malfunction to the defective part.

Usewhat everesChnique6 and equipment. that are,available.!to

, I

localize the-yr6blem.

e.--DO-NOT''UNS01.0Eit ANY PART FROM THE CIRCUIT FOR ANY REASON.
. - _..

I
A

f. iYou-Can remove=",plug-i-n" type parts such as tubes, crystals,
-.:-.-

, rielay:, etc.; and test them on appropriate test equipment.'
. 7:..,

g. ',If.you:Suspect that' a certain resistor, c'apacitor,,transis-
--. ,

tor,%o,r other non plug -in item is defective, remove the mod-

ulel.;c4ntaining tha. part from its chassis, ASkIthe.TestAd-

ministrator for a r lacement module in which that part is goOd.
. -

h. If xoU'decide a tube or other plug-in is defective, ask-the
. ,

Thsi'Administrator for a good replacement:

O

TS7 -1S

660

621



4

,

£. After you receive a serviceable arJ or module from the

Test Administrator, replace the item and recheck the system%

j. -Intgi-#10brasSigned -identification number on your Answer `Sheet,.

_ _

entgr'your answer, Sand give the Answer Sheet to the Test Ad-

ministrator.

TS7 -2S

661

a

'622
,



ID No.-

TEST TS-7 ,

PERFORMANCE EVALUATION SHEET

MODULE

_Audio Ampli-fiei:

I-F Amplifier

..- R/T Power Supply

FrequencyAixer Stage..

Electronc,c.gotr61 Amplifier

Capacitor

Coil

Diode

Fuse

Gear Assembly

Sequential. Timer .Moior

Analog Converter

Signal Comparator

F/i Rower .Supply

.1" 623
TS7-3S

662

Plug-in Card

Potentiometer

Relay ,

Resistor

Synchro

Switch

Tube
, .

Transformer

Transistor

JI
Wiring or P inting

. Circuit epair



14,

TEST TS:- 7

ANSWER SHEET

qt.. What defective part did.you findr-Name part and Schematic designation.

0

4

ID No.No. 4-

B. Check Test Equipment you, .ied for troubleshooting.

Oscilloscope

VOM

VTVM

Signal Generator

Sweep Generator

Tube Tester

Transisto ker

ti

Frequency Meter

.
Power 'Meter

Spectrum Analyzer

Distortion. IrOicaMor

-
Semiconductor Diode Tester

Audio Oscillator

;w

T.$7-4S

624
663 .



TEST INSTRUCTIONS

1.4 TEST

TS-8

2. TIME ALLOTTED

60 'minutes

3. INSTRUCTIONS

a. Enter your assigned identification number on the attached

Performance Evaluation Sheet and give it to the Test Admin-

istrator.

b. A problerwin the Radar Set, AN/A N-147, makes the system.in-

operative.-
. -

c. The malfunction is NOT due_ to a faulty alignment or adjustment.

d. Troubleshoot and isolate the malfunction to the defective pare.---,

Use what ever techniques and equipment that are available to

localize the problem.

e. DO NOT UNSOL\R ANY PART FROM THE CIRCUIT FOR ANY REASON.

f. You can remove "plug-in" type parts such as tubes, crystals,

relays, etc., and test them on appropriate test equipment.

g. 'f you.suspect that a certain resistor, capacitor, transis-

tor, or other non-plug-in item is defective, remove the mod-

containing that part from its chassis. Ask the Test Ad-
%

ministrator for a replacement module in which that part is good.

h. Iflyou decide a tube or other plug-in is deTective, ask the

Test Administrator for a good replacement. "70.04,

TS8 -tS

664,

625



r.

i. Alter you receive a serviceable parlor module from

TeM Adminl:;trato , replace the item and recheck the system.

Enter your asst, I idenLification number on your Answer Sheet,

enter your answer,.and give the Answer Sheet to the Test Ad-.

ministrator.

TS8 -2S

66'5i

o.
o

626



ID No.

TEST TS- 8

PERFORMANCE EVALUATION SHEET

MODULE

Modulator Capacitor

Audio Amplifier Coil

I-F Amplifier Crystal

R/T Power Supply Diode

Frequency Mixer Stage Fuse

Electronic Control Amplifier Gear Assembly

Sequential Timer Motor
.

Analog Converter

Signal Comparator

a

F/T Power Supply.,

.

TS8-3S

412,7 666

E.7 Plug-in Card

4

Potentiometer

Relay

4
Resistor

ox.

Synchro

Switch

Tube

Transformer

Transister

Wiring or Printing
Circuit RepaiPt-N

/-

4



TEST TS-8

ANSWER, SHEET
t_

ID No. r 0.

A. What defective'part did you find? Name part andSchematic designatiqn.

. Check Test Equipment you used fortroubleshooting.

Oscilloscope

VOM

VTVM

Sig l° Genera to
42

Sweep Generator

Tube Tester

Transistlor Checker'

Frequency Meter

Power Meter

Spectrtim Analyzer

Distortion Indicator
O

Semiconductor Diode Tester

Audio Oscillator

I

TS8-4S

628667



1. TEST

TS-9.
kl

TEST INSTRUCTI

0

24 TIME ALLOTTED

60 minutes

INSTRUCTIONS

a. Enter your assigned identification number on the attached

Performance Evaluation Sheet and give it to the Test Admin-'

istrator.

b. A, problem in the Radar Set, AN/APN-147, makes the system in-'

operative.

c. The malfunction isNOT due to a faulty alignment or adipstment.

d. Troubleshoot and isolate the malfunction to the defective part.

Use what ever techniques and equipment that are available to

localize the problem.

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON.

f. You can remove "plug-in" type parts such as tubes, crystals,

relays, etc., add test them on appropriate test equipment.

g.*If you suspect that a certian resistor, capacitor, transis-

tor, or other non-plug-in item is defective,' remove the Mod-

ule containing that part from its chassis. Ask the Test Ad-

ministrator for a replacement module in which that part is good.

h. If you decide a tube or other plug-in is defective, ask the

Test Administrator for a good replacement.

$

7t I3 I

I

629

TS9-IS

668
Pc

.4



*

i.

s

i

.

i. After you receive a serviceable part or module from, the

i

t..

0.,

i

? ,

Test Administrator, replace the item and recheck the system.

I

Enter yotir assigned identification number on your Answer Sheet,

enter your answer, and give the Answer SheeCto the Test Ad

Ministrator.

.1

/

.,

,,

669 7630 ..

.

0

O

,

.

.



TEST TS-9

ID No.

,rs

PERFORMANCE EVALDATION SHEET

UMODULE.

Modulator

Audio Amplifier

I-F Amplifier

R/T Power Supply

Frequen cy Mixer' Stage

Electronic Control Amplifier

Sequdntial Timer

Analog Converter

Signal Comparator

-FIT PowersSupply

631

w

Capacitor

Coil

Crystal

Diode

Fuse 1 ,

Gear Assembly

Motor

Plug-in Card

Potentiometer

Relay

Resistor

Synchro

Switch

Tube

Transformer

Transistor

Wiring or Printing
Circuit Repair.

TS9-3S

670.

,

.

1!:



TEST TS-9

ANSWER SHEET"

r

ID No.

A. What defective part did you find? Name part and Schethatic designation.

B. Check Test Equipment you used for troubleshooting.

Oscilloscope

-

VTVM

-Signal Generator

Sweep Generator

Tube Tester

Transistor Checker

.4

'Frequency Meier

TS9 -4S

,

'Power Meter

Spec trunf Analyzei.

Disturtion.Indicator

,Semic on ductor Diode Testerz

Audio OsCillator

632

O



AR

1. TEST

TS-10 ,

2. TIME ALLOTTED

60 minutes.

TEST INSTRUCTION

(t,

3. INSTRUCTIONS . . .

, .

. v

.:!

a. Enter your assigned identificatton number on the attached

'Performance Evaluation Sheet and give it to the Test Admin:-

istrator.

b.
#

A problem in the Radar Set, AN/APN-147, makes the system,in-:

operatiye.

c. The malfunction is NOT due to a faulty alignment or adjustment:

A: Troubleshoot and isolate the malfunction o theAefective part.

Use what ever techniques

locali?e the:Problem.

e. DO,NOT.UNSOLDER ANY PART FROM THE CIRCUIT FO ANY REASON.

f. You can remove "plug-in" type parts such as "t bes, crystals,

relays, etc., and test them on appropriate test equipment.

g. If you suspect that a certain xesistor, capacitor, transis-

tor, or other non-plug-in item is defective, remove the mad-
e

ule containing that part from its chassis. Ask the Test Ad-

ministrator for a replaceMent module in which that p t is good.
N

h. If you decide a tube or other plug-in is defective, _asst the

Test Administrator fOr a good replacement.

and equipment that are available to

;mt .

TS10 -15

672

"7. 633'



co.

as

i. After:you receive a serviceable part or module from the

Test Administrator, replace the item and recheck the system.

J._ Enter your assigned identification number on 'your Answer Sheet,

enter your answer, and give the Answer Sheet to the Test Ad-

minigtrator.
%

<,

TS1O -2S ; ,634
673

a

MY



TEST TS 10

\1

PERFORMANCE EVALUATION SHEET

MODULE

Modulator

Audio Amplifier

I-F Amplifier

R/T Power Supply

Frequency Mixer Stage

Electronic Control Amplifier

Sequential Timer

Analog Comerter

Signal Comparator

Capacitor

Coil

A
J Crystal

Diode

Fuse

Gear Assembly

Motor

Plug-in Card

Potentiometer

,F/T Power Supply Relay

4.

W.

Resistor

Synchro

Swit'oh

Tube:

Transformer

Transistor

Wiring or Printing
Circuit Repair

TS10-3S

635 '674



I

ID No.

TEST TS-1V

ANSWER SHEEC

A. What defective part. did youlind? 'Name part aud,.5chematic designation.

B. Check Test Equipthent'you used for troubleshooting.

Oscilloscope Trequency.Meterl
:.

VOM Power Meter

VTVM
Spectrum Analyzer

Signal Generator Distortion Indicator

S

Sweep Venerator
Semiconductor DiodeTestec.,

Tube Tester Audio Oscillator

Transistor Checker

TS10-4S,

675 636

1



1. 'TEST

TS-11

2. TIME ALLOTTED

1 hour 30 minutes

, . INSTRUCTIONS

TEST INSTRUCTIONS

a. EAter your assigned identification number on the attached

Performance Evaluation Sheet and give it to the Test Ad-

ministrator.

b. A problem in the Navigatiottl Computer Set, ASN-35, makes

the system inoperative.

c. The malfunction is NOT due to a alignment or-adjustment.

d. Troubleshoot and-isolate'the malfUnction to 'the defecttve

module or plug-in only. Use whatever techniques and equip-

. ment that are available to localize the problem.

e. DO NOT UNSOLDER ANY PART FROM THE CIRCUIT FOR ANY REASON.

f. You can remove "plug-in" type parts such as tubes,'crystals,

relays, etc., and test on appropriate test equipment.

g. If you suspect that acertain resistor, capacitor, or tran-

sistor on a module or plug-in item is defective, remove the

-74

module or plugin containing that part from its chassis.

Ask the Test Administrator for a replacement module or plug-

in in which that part is good.

°--TS11-4S'

637

77.



h. After lou receive a serviceable module.or plug-in from the

Test Administrator, replace the item and recherck the system.

i.- Enter your assigned identification number on your Answer

Sheet, complete your answer, and give the Answer Sheet to

4
0 the Test Administrator.

TS11-2S

A 677 638

C



gb
TEST TS-11

ANSWER SHEET

,ID No.

A. What defective module did iou find? Name module and give schematic

designation.

B. Check Test Equipment You Used For Troubleshooting

Oscilloscope Frequency Meter Tube Tester

VOM Power Meter Transistor Checker

VTVM Spectrum Analyzer Semiconductor Diode
Tester

Signal Generator Distortion Indicator
Audio Oscillator

Sweep Generator

List any''Specialized Test Equipment Y,ou Used For Troubleshooting.

TS11-3S

6639 678

yr



O

TEST TS-1.1

_PERFORMANCE EVALUATION SHEET

V

MODULI: /PLUG -IN

Per Supply Assembly'

Track Resolver Assembly

Relay Chassis Assembly

Translator Driver Assembly

Regular Assembly

NPN Nultiar Assembly

High Voltage Switch. Assemb y

PNF Multiar and Flip-Flop Assembly

Schmitt Trigger and Gates Assembly

Triple Binary Assembly

Actuator Assembly

Servo Amplifier Assembly'

sa
Control- Indicator Assembly

eL.

TS11-4S

679

ID No.

Joe

640


